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 This thesis presents an investigation into the effect 
of synchrophasor measurements on the accuracy of a state 
estimator.  Two state estimation algorithms have been 
developed in Matlab and tested on several systems.  The 
first state estimator is the traditional non-linear 
estimator that is currently being used by most utilities.  
The second estimator is a hybrid linear state estimator.  A 
bad data detection algorithm has been developed as well to 
determine the effect of synchrophasor measurements in bad 
data detection.  A total of seven different systems are 
used for testing the proposed algorithms.  Six systems are 
used in testing the bad data detection algorithm. 
 The thesis is divided into five chapters.  Chapter 1 
discusses the development of the state estimation 
algorithm, the bad data detection algorithm, and a brief 
discussion of synchrophasor technology.  Chapter 2 
discusses synchrophasor technology in more detail.  It 
includes the historical developments of synchrophasors that 
led to the current technology.  Chapter 3 discusses the 




have been developed in the Matlab programs and the 
formatting required for the system data to be correctly 
used in the program.  Chapter 4 discusses the results of 
the tests for both types of estimators.  Chapter 5 
discusses the conclusions drawn from the tests’ results and 
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State estimation is a very important tool in power 
system analysis because knowledge of the states of the 
entire system is needed for contingency analysis, automatic 
generation control (AGC), and other real-time control 
actions [1].   Once all the states are known, locations of 
possible high risk areas for failures can be found and 
preventative actions may be taken.  A state estimator can 
be thought of as the most integral part of on-line security 
analysis.  State estimators act as a way of using 
measurements to determine the present operating state of 
the system.  Also, through the use of psuedomeasurements, 
state estimation can be used to determine the state of 
buses outside of the system to develop an idea of how the 
system is interacting with external power systems [2]. 
 Conventionally, the quantities that are measured in 
power systems are the bus voltage magnitudes, real and 
reactive power injections, and real power and reactive 
power flows.  Technology has been improved in measurement 





to be measured.  Phasors are defined as vector 
representations of magnitude and angle measurements.  When 
the phasor measurements are synchronized to a common time 
reference, synchrophasors are the result and can be used in 
many applications of power system analysis, such as state 
estimation [1-14]. 
Previously, these devices have been quite expensive 
and many different methods have been proposed to 
efficiently place phasor measurement units (PMUs) for both 
measurement accuracy and cost effectiveness [3-5].  A more 
recent PMU placement algorithm [5] seeks to place PMUs to 
decrease the variance of the state estimator’s error while 
increasing the system’s total measurement redundancy.  It 
has been difficult to determine the times at which the 
phasor measurements have been taken.  If the measurements 
are not properly synchrnoized, they will cause error to be 
incorporated into the state estimator.  Through the 
widespread use of microprocessor-based relays and the 
affordability of global positioning system technology 
(GPS), synchronized phasor measurements are readily 
available.  The only requirement is for their incorporation 





 Microprocessor-based relays acquire the phasor 
measurements through the use of an A/D converter.  The 
microprocessor converts the analog voltage/current 
waveforms into a digital format.  A filter is used to 
obtain the magnitude and phase angle of the AC quantities.  
Kasztenny and Adamiak determined in [6] that the samples 
taken from the input source do not need to be taken 
synchronously with respect to the absolute time frame 
obtained from the GPS system.  One only needs to know the 
time at which the A/D converter has taken the samples and 
finished the conversion process.  The result can then be 
used in power system analysis. 
 One of the major problems with the integration of 
synchrophasors in state estimation or any other power 
system analysis is establishing a communication network.  
The communication network enables the measurements taken 
from the microprocessor-based relays or other intelligent 
electronic devices, IEDs, to be sent to a central 
processing station.  If the data transmission format is 
following the IEEE C37.118 protocol and sending 30 messages 
per second a transmission rate of only 38.4 Kbps is 





concerning three-phase voltages and six-phase currents.  
Therefore, only a dial-in remote modem is required and is 
an inexpensive means of telecommunication.  For 
transmission systems, most substations already contain a 
means of telemetry between itself and the central 
processing station.  Therefore, little integration work is 
required to obtain synchrophasors. 
 A question has been raised and addressed in [8] about 
the performance of protective relays when they also 
function as a PMU.  A two bus parallel line system with two 
protective relays is used to test the performance of both 
the protection and synchrophasor algorithms.  All four 
types of faults, a single-line-to-ground fault, double-
line-to-ground fault, a line-to-line fault, and a three 
phase fault, have been applied in different locations on 
the line and the tripping times for the protective relay 
are compared for two cases.  The first case is when the 
relay is acting in only a protective role.  The second case 
is when the relay is taking phasor measurements as well as 
acting in a protective role.  It has been determined that 
there is practically no difference in tripping times 





Also, the protection algorithm has been found to have no 
effect on the communication success rate of the phasor 
measurement data. 
Review of Traditional State Estimation 
 The conventional state estimator is based on the 
weighted least squares approach.  The concept is to 
minimize the sum of the squares of the errors, , where  
represents the difference between the measurement vector  
and the calculated measurement vector .  This can be 
represented by the following equations, where  
represents a nonlinear set of equations as a function of 
the state variables . 
                     (1.1) 
                 (1.2) 
or 
                    (1.3) 
where the subscript “hat” represents an estimated quantity.   
Traditionally, the measurement vector includes the voltage 





injection, real power line flow, and reactive power line 
flow.  Including synchrophasors will add to the previous 
set the voltage magnitude and phase angle obtained from the 
synchrophasors.  Thus, the measurement vector and functions 
may be expressed as 
  (1.4) 





where  and  are the bus voltage magnitudes at buses i, 
j; and  are the conductance and susceptance values 
found in the bus admittance matrix;  and  are the actual 
conductance and susceptance values for the transmission 
lines;  and  are the phasor angles of buses i and j, 






Measurement errors are assumed to be independent with 
normal distribution [1-2].  Thus, 
  (1.10) 
The weighted least squares minimizes the objective function 
    (1.11) 
To minimize J 
   (1.12) 
Where  
   (1.13) 
 In AC state estimation,  can be broken up into 8 
sections each having 2 subsections, one concerning bus 
voltage magnitude and the other concerning bus voltage 
angle.  Each section corresponds to a type of measurement: 
bus voltage magnitude measurement, Vi (Eq. 1.4); bus voltage 
angle measurement, δi (Eq. 1.5); active power bus 
injections, Pi (Eq. 1.6); reactive power bus injections, Qi 
(Eq. 1.7); active power line flows, Pij (Eq. 1.8); and 





To obtain the iterative solution for Eq. 1.12, it is 
expressed as its Taylor’s series equivalent around the 
state vector .  After neglecting the higher order terms 
and solving for the next iteration of the state vector, the 
following equation is the result. 
  (1.14) 
Where: 
  (1.15) 
  (1.16) 
Then 
  (1.17) 
After substituting for  and , the equation 
becomes 
  (1.18) 
 The result of this equation represents the change in 
the state vector x after a single iteration.  This is 
summed with the current state vector and updates the state 





it is repeated until the maximum change in the elements is 
found to be below a certain threshold, commonly referred to 
as ε in [2]. 
 Phadke, [9], describes the goal of using PMUs in the 
fact that “if voltages at all substations are measured, one 
would have a true simultaneous measurement of the power 
system state.”  Therefore, there would be no need to 
perform state estimation.  He acknowledges the 
improbability of this occurrence, but it does show the 
possibilities available. 
There are two main methods of incorporating phasor 
measurements into state estimation [10, 11].  One is to 
incorporate the phasor measurements into the traditional 
non-linear state estimation algorithm, while the other is 
to create a linear algorithm that can be used for both 
voltage and angle measurements. 
Review of Linear Hybrid Estimator 
 There has been some discussion of taking advantage of 
the linear relationship between the bus voltage magnitude 
and angle measurements and the bus’s actual state.  Through 





are available and may be used for the linear estimator.  
Nuqui and Phadke in [14] proposed a hybrid linear estimator 
that combined the traditional estimation process with a 
post-processing step.  This post-processing step uses the 
results of the traditional state estimator and the 
synchrophasor measurements in a linear estimation step 
based on the following: 
  (1.19) 
Where  is a measurement matrix defined as follows: 
  (1.20) 
Where , is a vector made up of the real and imaginary 
portions of the bus voltage from either the results of the 
state estimator or the synchrophasor measurements, denoted 
by the subscripts “se” and “pmu” respectively.  The 
Jacobian coefficient matrix, , is defined as follows: 





I’s represent identity matrices equal to the number of 
buses in the system.  For each phasor measurement present, 
a row vector of 1’s and 0’s is used.  A “1” is placed in 
the column corresponding to the bus where the phasor 
measurement is located for the real and reactive voltage 
components.  Eq. 1.19 may be solved as follows 
  (1.22) 
Bad Data Detection Algorithm 
Bad data detection and removal are important aspects 
of state estimation because if bad data is continually 
present in the process, it will cause the estimates to be 
off by some degree.  Depending on the amount of bad data 
present, the error could be quite large.  The bad data 
detection is a two stage process.  The Chi-squares test is 
used to determine if bad data is present and the largest 
normalized residual test [12] is then used to identify the 
bad measurement. 
The Chi-squares test, J(x), is based on the Chi-
squared distribution.  The values on the Chi-squared 
distribution are based on a confidence level determined by 





level is chosen to be too high, bad measurements may be 
missed, but if the level is chosen to be too low, many 
false alarms may be the result.  The largest normalized 
residual test is employed if the J(x) test determines that 
bad data is present.  The test is executed by finding the 
difference between the theoretically calculated values of 
the measurements and the actual measured values and 
dividing them by their corresponding element in the 
residual covariance matrix. 
The largest normalized residual test is executed using 
the following methodology found in [1]: 
A gain matrix  is defined as 
  (1.23) 
A matrix  is defined as 
    (1.24) 
The matrix, , is used to find the residual sensitivity 
matrix , where  is the identity matrix. 





 is multiplied by the error vector, , to find the 
measurement residuals, .  The measurement residual vector 
is divided by the square root of the residual covariance 
matrix,  which is defined as  
    (1.26) 
Following the division, the largest absolute value entry is 

















REVIEW OF SYNCHROPHASOR TECHNOLOGY 
 Phasor representation has been used to simplify the 
analysis of AC circuits.  The vector representation of the 
sinusoidal voltages and currents is achieved by using the 
magnitude of the voltage and/or current and their 
respective phase angles.  This has eliminated the more 
complicated time-domain analysis of those systems in favor 
of the steady state circuit equivalents provided by the use 
of phasor notation.  This analysis technique has led to 
many of the network analysis techniques including state 
estimation. 
 There are many advantages to including phasor 
measurements in the system over typical SCADA measurement 
types.  Phasor measurements have refresh rates of 20-80 
samples per second.  When the data is correctly 
synchronized, it can be easily incorporated into state 
estimators.  The data is compatible with current 
communication technology standards when following the IEEE 





 Phasor measurement technology has not evolved 
overnight [16]; it has taken several other developments 
before phasor measurement technology could be developed.   
The major milestones leading to phasor measurements are:  
the invention of the Symmetrical Component Distance Relay 
(SCDR), the synchronization of sampling clocks, development 
of the prototype PMU, commercial PMU, field installations 
and applications research (Synchronized Phasor 
Measurements).  SCDRs were made possible by the development 
of a recursive algorithm that made it simple to calculate 
the symmetrical components of the phase voltages and 
currents by way of the Symmetrical Component Discrete 
Fourier Transform (SCDFT).  This led to the highly accurate 
measuring of the positive sequence voltages and currents 
with a speedy response time of approximately 1 cycle.   
 GPS technology led to the next step in PMU development 
by allowing for the positive sequence voltage and/or 
current measurements from across the entire network to be 
time-stamped and thereby synchronized for use in network 
analysis techniques.  The progress in microprocessor-based 
relays has led to the wide applications of synchrophasor 





been in the area of state estimation as discussed in this 
thesis.  Also, the high rate of sampling by the PMUs allow 
for the monitoring of the dynamic behavior of the system in 
response to outages and other disturbances.   
 Due to the high cost of system-wide PMU integration, 
there have been several methods have been proposed to place 
PMUs in places to provide the greatest benefit to the 
system.  The placement of PMUs can also aid in the 
detection of bad data in the system [17].  A three step 
process is used to, 1, identify the critical measurements, 
2, determining the observable islands upon removal of the 
critical measurements, and, 3, locating the optimal 
placement of the PMUs in the system.  The critical 
measurements are identified by using the residual sensitive 
matrix, S, as it is defined in Eq. 1.25.  If any diagonal 
element in S is equal to 0, then the corresponding 
measurement is deemed to be critical.  The observable 
islands may be found by using the Cholesky Method of 
factorization as it is applied to the Gain matrix, G in Eq. 
1.23.  When a zero pivot is found, a 1 replaces it and the 





arbitrary value.  The unobservable branches may be found by 
calculating the following vector 
   (2.1) 
 If an element in  is nonzero, the corresponding 
branch is unobservable.  Upon determination of a branch 
being found to be unobservable, their corresponding 
injections are also removed and the procedure is repeated 
until no more branches are found to be unobservable.  The 
result is the determination of the observable islands in 
the system.  The proper placement of PMUs can be achieved 
following a single condition and minimizing the following 
equation 
   (2.2) 
where wi represents the cost of installing a PMU at bus i 
and xi is a vector made up of either 0’s or 1’s.  A “0” if 
no PMU is found at that bus and a “1” otherwise.  The 
condition for placing a PMU at a bus i is if it will allow 
for the determination of the difference of bus voltage 





 Due to the decrease in the cost of PMU technology and 
the increase in prevalence of microprocessor-based relays, 
the PMU bus placement algorithms have become 
inconsequential.  The computing power available in present 
day relays has allowed for devices to perform many 
different functions at the same time.  The majority of 
protective relays now come equipped with the ability to 
take synchrophasor measurements and many older models can 
















STATE ESTIMATION AND BAD DATA DETECTION ALGORITHM 
State Estimation Program File Initialization 
The state estimation programs will be discussed in 
detail so that the entire process for each is made clear.  
The programs may be seen in Files 1 and 2 of Appendix C for 
the traditional and linear hybrid state estimator, 
respectively.  The two programs are identical up to the 
calculation of the Jacobian matrix.  The programs begin by 
loading two files:  the result of the power flow of the 
system and the file containing the measurement data of the 
system.  The first file also contains all the branch, bus 
and generator data.  The second file contains all the 
measurement data for the system.  The formatting of the 
files is critical to the state estimation algorithm and is 
discussed at the end of the chapter.   
Variable Initialization and Bus Admittance Matrix 
Calculation 
Following the loading of the power flow and 
measurement files, a few variables are initialized: the 





connectivity matix, Tap; line-charging susceptance sus; the 
resistance, Res, and the reactance, Rea, of each branch; 
and an array of tap ratios for each branch, T.  The 
admittance, Y, of each branch is computed by inverting the 
impedance, Z, of each branch.  Four matrices are 
initialized to square matrices with each side being equal 
to the number of buses, G, B, ShG and ShB.  G and B 
represent the real and reactive portions of the branch 
admittance.  ShG and ShB represent the real and reactive 
shunt impedances.   
 The Tap matrix is used to account for transformers 
with different tap ratios.  The program cycles through all 
of the branch data, and if there is no tap in the line, a 
“1” is inputted into the Tap matrix.  If a tap is present 
in the line, the tap value is inverted and inputted into 
the Tap matrix.  The real and reactive portion of the 
branch admittance is calculated by simply cycling through 
either the B or G matrix for each branch.  If there is a 
zero entered in the cell of the B matrix, the real and 
reactive portion of the Y bus would be inserted into the 
corresponding cell of the G or B matrix, respectively.  If 





summed with the new value.  A similar process is used to 
find the real and reactive shunt values and store them in 
the ShG and ShB. 
 The next step in the program is to calculate the bus 
admittance matrix of the system.  The first step is to 
change the values of the tap array,T, to aid in the 
calculation of the bus admittance matrix.  If there is no 
tap changing transformer on a branch, the original value of 
the cell in T would be zero.  This will not allow for 
proper calculation of the bus admittance matrix.  To 
correct this, the program cycles through the T array and if 
there is a “0” in a cell, it is replaced with a “1”.  This 
will represent a tap ratio of 1, no tap is present.  The 
Ybus is initialized to all zeros.  The program first 
calculates all the off diagonal elements of the bus 
admittance matrix by cycling through each branch by the 
index k.    
   (3.1) 
   (3.2) 
 The program then takes advantage of the symmetrical 





The program follows by calculating the diagonal elements of 
the Y bus.  The program uses two nested for loops to cycle 
through each bus in the system with an indexing variable of 
b and then each branch in the “branch” matrix with an 
indexing variable of k.  If the “From Bus” for the branch 
is equal to the value of b, then the following equation is 
used to sum the value of the diagonal element of the Y bus. 
   (3.3) 
If the “To Bus” is equal to b, then the diagonal element is 
found using the following equation. 
   (3.4) 
 Because of the sparse nature of the bus admittance 
matrix, the real and reactive branch admittance matrices, 
and the real and reactive shunt matrices, all of the zero 
elements are discarded to reduce the amount of memory 
required for their storage.  This is achieved by using 
Matlab’s “sparse” command. 
 The program then determines the reference bus by 
checking the identification number of each bus in the power 





converted to radians and stored as the refangle.  The state 
vector, X, is initialized to a flat start, 0 for all angles 
and 1 for all voltages.  Two arrays are used to store the 
voltages and angles, V and ang, of the system from the 
state vector that will be used in the calculation of the 
Jacobian matrix, note the reference bus angle is included 
in the ang array.  The next step is to convert all the 
power and phasor measurements into their per unit and 
radian equivalents, respectively.   
The weighting matrix is a square matrix with sides 
equal to the number of total measurements in the system.  
It is calculated by taking the inverse of the square of the 
standard deviation of each measurement device.  The values 
for the weighting were determined using the standard 
deviations for the voltage, phasor, and power measurement 
ability of the SEL-734 Revenue Metering System [18].  dX 
will be used later on to illustrate the change in the state 
vector after the calculations for each iteration have 
completed.  One may notice that a for loop is used for the 
iterations of the program.  The iter variable is used to 
keep track of the number of iterations required for the 





iterations has been set to 300.  The program will continue 
to run until the break criterion has been met.  The break 
criterion is met when the maximum absolute value of dX is 
less than 0.00001, the Jacobian loop will be ended and the 
output of the estimator is given.  The tolerance level has 
been chosen because it reflects a change in the per unit 
voltage of 0.00001 and in the bus voltage angle of 0.00057 
degrees.  This leads to the estimator returning a highly 
accurate estimate for the bus voltage magnitudes and 
angles. 
Traditional State Estimation Jacobian Matrix Calculation 
 Once inside the loop of the system, dX is set to zeros 
once again along with two matrices, one has the size of the 
number of measurements by the number of states, nmeas by 
nost, this is H and the Jacobian matrix used to determine 
dX, and the other is the same as H, but it has an extra 
column to include the reference bus angle, J. 
The Jacobian matrix formulation begins by cycling 
through the voltage measurement matrix, with an indexing 
variable b, and takes the partial derivative of Eq. 1.4.  





i, then a “1” is inserted in the cell and a “0” otherwise.  
Another nested for loop, with an indexing variable of a, 
cycles from the value of nobus to nost.  If a is found to 
equal nobus plus the number of the bus where the voltage 
measurement is taken minus 1, a “1” is inputted into the 
corresponding cell; otherwise a “0” is inserted. In this 
case, b is equal to the row number of H and a is equal to 
the column.  
A similar process is done for phasor measurements 
using Eq. 1.5.  The first index variable, b is set to cycle 
from the number of voltage measurements, vmeasn, plus 1 to 
the sum of the number of voltage and phasor measurements, 
phasn. A nested for loop is used again to cycle through the 
first nobus minus one columns of the H matrix using a 
again.  An if statement is used to determine if a is 
greater than or less than the reference bus.  If a is less 
than the reference bus, the program checks if a is equal to 
the bus where the phasor measurement is taken, a “1” is 
inserted in the cell, a “0” if not.  If a is greater than 
the reference bus, the program checks if a is equal to the 





this is indeed the case, a “1” is inserted into the cell 
and a “0” otherwise. 
 Active power measurements are next to be considered.  
c is set to the bus where the power is injected.  a is 
cycled through the number of buses to represent the partial 
derivative with the respect to the bus angle, δ.  If a 
equals c, the cell J(b,a) is set equal to Vc
2
 multiplied by 
the imaginary portion of cell (a,a) of the bus admittance 
matrix.  The summation in Eq. 1.6 is achieved by using a 
for loop and the following equation 
   (3.5a) 
   (3.5b) 
   (3.5c) 
If a does not equal c the entry becomes 
   (3.6a) 
   (3.6b) 
   (3.6c) 
The Jacobian matrix then cycles through the partial 





buses to twice the number of buses.  Again if a equals c 
plus the number of buses, a similar process is used once 
again used.  J(b,a) is equal to Vc multiplied by the real 
portion of the bus admittance matrix cell (c,c).  A for 
loop is used to achieve the summation and the following 
equation is used. 
   (3.7a) 
   (3.7b) 
   (3.7c) 
If a does not equal c plus the number of buses, the entry 
becomes 
   (3.8a) 
   (3.8b) 
   (3.8c) 
The next step is to eliminate the column containing 
the reference bus angle data.  This is achieved by copying 
over everything over from the J matrix to the H matrix 





Reactive power measurements are next to be included.  
c is set to the bus where the power is injected.  a is 
cycled through the number of buses to represent the partial 
derivative with respect to the bus angle δ.  If a equals c, 
the cell J(b,a) is set equal to Vc
2
 multiplied by the real 
portion of cell (a,a) of the bus admittance matrix.  The 
summation in Eq. 1.7 is achieved by using a for loop and 
the following equation 
   (3.9a) 
   (3.9b) 
   (3.9c) 
If a does not equal c the entry becomes 
   (3.10a) 
   (3.10b) 
   (3.10c) 
The Jacobian matrix then cycles through the partial 
derivatives of the voltages.  a cycles from the number of 
buses to twice the number of buses.  Again if a equals c 





again used.  J(b,a) is equal to Vc multiplied by the 
negative imaginary  portion of the bus admittance matrix 
cell (c,c).  A for loop is used to achieve the summation 
and the following equation is used. 
   (3.11a) 
   (3.11b) 
   (3.11c) 
If a does not equal c plus the number of buses, the entry 
becomes 
   (3.12a) 
   (3.12b) 
   (3.12c) 
The next step is to eliminate the column containing 
the reference bus angle data.  This is achieved by copying 
everything from the J matrix to the H matrix except for the 
reference bus angle column. 
 The next measurement set to be considered is the 
active power flow measurement set.  a cycles through each 





equal to the “From” and “To” buses, respectively, as 
indicated in the measurement file.  If a is equal to the 
“From bus”, c, a form of Eq. 1.8 is used.  It needs to be 
slightly modified to account for the presence of tap 
changing transformers.  The connectivity matrix, Tap, is 
used to determine if there is a tap present on the line.  
The following equation is used 
   (3.13a) 
   (3.13b) 
   (3.13c) 
 If no data is present in the connectivity matrix, then 
the Tap entries are equal to “1” and the equation is 
reduced.  If a is equal to d, then the equation for J(b,a) 
is just the negative of the previous equation and becomes 
   (3.14a) 
   (3.14b) 
   (3.14c) 
If no entries are available in the Tap matrix, those terms 





When a cycles through the voltage related cells of the 
Jacobian matrix.  If a equals the sum of c and the number 
of buses, the following equation is used to find the entry 
for the Jacobian matrix. 
   (3.15a) 
   (3.15b) 
   (3.15c) 
   (3.15d) 
Once again if no data is found in the connectivity 
matrix, Tap, the tap values may be replaced with 1’s and is 
reduced.  If a equals the sum of d and the number of buses, 
the following equation is used to determine the entry. 
   (3.16a) 
   (3.16b) 
   (3.16c) 
If there is no data in the Tap matrix the equation is 
reduced as done previously.  All columns are transferred 
from J to H except for the column pertaining to the 





measurements have been considered, reactive power flow 
measurements are next to be considered.  c and d are set 
equal to the “From” and “To” buses, respectively, as 
indicated in the measurement file.  If a is equal to the 
“From” bus, c, a form of Eq. 1.9 is used.  The connectivity 
matrix, Tap, is used to determine if there is a tap present 
on the line.  The following equation is used 
   (3.17a) 
   (3.17b) 
   (3.17c) 
 If no data is present in the connectivity matrix, then 
the Tap entries are equal to “1” and is reduced.  If a is 
equal to d, then the equation for J(b,a) is just the 
negative of the previous equation and is reduced to the 
following equation.   
   (3.18a) 
   (3.18b) 





If there is no data for the branch in the Tap matrix, the 
equation is reduced as done previously.  When a cycles 
through the voltage related cells of the Jacobian matrix.  
If a equals the sum of c and the number of buses, the 
following equation is used to find the entry for the 
Jacobian matrix. 
   (3.19a) 
   (3.19b) 
   (3.19c) 
   (3.19d) 
Once again if no data is found in the connectivity 
matrix, Tap, the tap values are replaced with “1”s and the 
equation is reduced.  If a equals the sum of d and the 
number of buses, the following equation is used to 
determine the entry. 
    (3.20a) 
   (3.20b) 





If there is no tap data concerning the branch being 
considered, the equation is reduced.  Following the 
elimination of the column concerning the reference bus 
angle, the Jacobian matrix H has been completed.  Hp is set 
to the transpose of H.  The next step is to determine the 
error matrix, error.  The error in voltage and phasor 
measurements is determined by simply taking the difference 
between the measured values and the values found in the ang 
and V arrays, note that the measured phasor value is in 
radians so the units are the same.  The error in the active 
power measurements is calculated by using Eq. 1.6 and a for 
loop to achieve the summation and is stored in the variable 
aa.  The difference between the measured value and the 
calculated value “aa” is stored in the error array.   
A similar procedure is done for reactive power 
injections, real and reactive power flows using Equations 
1.7, 1.8, and 1.9, respectively.  With the completion of 
the error array, dX is calculated by the following equation 
   (3.21) 
The “\” command in Matlab refers to a lefthand divide 





matrix and then multiplies the two together.  X and dX are 
summed to determine the new values for the state variables.  
The ang and V arrays are updated from the state vector and 
the break criterion discussed earlier is checked.  The 
program checks if the maximum absolute change in the state 
variables, dX, is less than 1*10
-5
.  This tolerance value is 
chosen for the aforementioned reason.  If this is the case, 
the program will exit the loop, otherwise, the loop will 
continue until this criterion is met.  After exiting the 
loop, a new array Ang is created to convert ang from 
radians to degrees.   
Bad Data Detection and Identification Algorithm 
The next portion of the program is used to determine 
and identify bad measurement data.  The residual of the 
errors is calculated to determine if bad data is present, 
in conjunction with the chi-squared distribution.  The 
residual, Resid, is determined by the following 
   (3.22) 
If Resid is larger than the chi-squared distribution 
value for a confidence level of 90% and the difference 





states, referred to as the degrees of freedom, bad data is 
determined to be present.  The identification portion of 
the program will be used to locate the bad data.  A 
confidence level of 99% was chosen because it should detect 
errors if any of the measurements are incorrect.  Equations 
1.23 – 1.26 are used to aid in locating bad data.  Once Ω 
has been calculated, the error array is divided by the 
diagonal elements of Ω and stored in an array r.  The 
maximum absolute value of r is a bad measurement and the 
associated measurement is removed from the measurement set.  
The program is run again and again until all bad data has 
been removed from the measurement set.  The state 
estimation algorithm code may be viewed as File 1 in 
Appendix C. 
Linear Hybrid Estimator Program 
 The Hybrid Estimator Program functions the same as the 
traditional estimator program for the most part.  The 
Jacobian matrix H, is formed the same for voltage 
magnitude, real and reactive power injection, and real and 
reactive power line flow measurements.  The phasor 
measurements are not considered in this portion.  After the 





state vector, dX, is calculated and is used to update the 
state vector, X.   
The program then works to update the two vectors that 
store the voltage magnitude, V, and the voltage angle, ang.  
These vectors are used to create a new array Vseri that 
stores the real and reactive portions of the voltage in 
columns 1 and 2, respectively.  This process is repeated 
for the synchrophasor measurements to create the vector 
Vpri, using the voltage magnitude and angle measurements.   
The next course of action is to generate a new state 
vector X1 that consists of the real portion for each bus 
voltage followed by the reactive portion.  The Jacobian 
matrix, H1, is then initialized to a null matrix with rows 
equal to twice the number of buses plus twice the number of 
phasor measurements and columns equal to twice the number 
of buses.  A for loop is used to generate the identity 
matrices discussed in Eq. 1.21.  A set of for loops is used 
to cycle through each of the first nobus columns for the 
first phasn rows.  The column number is compared against 
the number of the buses where a phasor measurement is 
available.  If the column number is equal to the bus number 





in that position and in the column and next row where the 
corresponding reactive portion of the voltage is stored.  
This process is repeated for each phasor measurement. 
Eq. 1.22 is solved to find the updated real and 
reactive bus voltage components.  The updated values are 
converted from their rectangular components of the bus 
voltages to polar format.  The bus voltage magnitudes and 
angles are stored in the state vector X.  This process is 
repeated until the break criterion is met as discussed 
earlier.  The linear hybrid state estimation program may be 
viewed in File 2 of Appendix C. 
System Data and Measurement Data File Formatting 
The power flow file consists of three different 
matrices:  bus, branch, and gen. Each bus is required to 
have 13 informational entries in this order and will be 
explained in this order: “bus number”, “bus type”, “real 
power load”, “reactive power load”, “real shunt size”, 
“reactive shunt size”, “area”, “bus voltage magnitude”, 
“bus voltage angle”, “bus voltage base”, “bus zone number”, 
“bus voltage magnitude max” and “bus voltage min”. Each 





The “bus number” identifies each bus.  It is imperative 
that all the buses be numbered consecutively beginning at 
1.  There are three possible entries for the “bus type” 
field.  A “1” signifies that the bus is a load bus but that 
does not require that it has a load.  More generally a “1” 
shows that there is no generator present at the bus.  A “2” 
signifies that a generator and possibly a load is connected 
to that bus.  A “3” shows that the bus in question is the 
reference bus for the system. 
Columns 3 and 4 are used to show the size of the real 
power load for column 3 or the size of the reactive power 
load for column 4 at the bus.  If there is not a load at 
the bus, a zero is inserted into the appropriate column.  
The entries are inserted as their actual values and not in 
per unit values.  A similar procedure is applied to the 
real and reactive shunt information for columns 5 and 6.  
The “area” entry is not important for the study here 
because it is not the aim of the program to cover wide area 
state estimation.  Since this data is not considered in 
this program, the entry does not matter, but a “1” has been 





Columns 8 and 9 provide the information for both the 
bus voltage magnitude and angle.  The bus voltage magnitude 
is given in the per unit system while the bus voltage 
angles are given in degrees.  Column 10 is the “bus voltage 
base” which is given in kilovolts.  The “zone” field, like 
the “area” field, is not considered in this program and 
therefore, the specific entry does not matter to the 
program.  Columns 12 and 13 are used to show the maximum 
and minimum voltage limits, respectively, for each bus.  
The convention is to have an accepted value between +/- 6% 
of the nominal value. 
The next matrix developed is the “branch” matrix that 
contains all of the information for each line or 
transformer in the system.  The matrix is made up of 15 
fields, columns, titled as follows:  “From Bus”, “To Bus”, 
“R”, “X”, “B”, “Rate A”, “Rate B”, “Rate C”, “Tap Ratio”, 
“Angle”, “Status”, “Real Power From”, “Reactive Power 
From”, “Real Power To”, and “Reactive Power To”.  The first 
two columns, “From Bus” and “To Bus”, are used to show 
which buses the branch connects.  The following three 
columns, “R”, “X”, and “B”, contain information on the 





of each branch.  The next three columns, “Rate A”, “Rate 
B”, and “Rate C”, are the maximum allowable power flow 
rates for each branch for certain conditions.   
The “Tap Ratio” value found in column 9 is used for 
when there is a tap changing transformer present between 
the two buses.  If there is no transformer present, then a 
“0” is used.  The “Angle” column is not considered in this 
program.  It would be reserved for phase shifting 
transformers.  The “Status” field, column 11, is not 
considered in the program because all branches are assumed 
to be in service.  If branches are out of service, then 
they should be removed from the branch records until they 
come back into service.  The final four columns, “Real 
Power From”, “Reactive Power From”, “Real Power To”, and 
“Reactive Power To”, are the power line flow values 
obtained from the power flow solution. 
The “gen” matrix consists of all the pertinent power 
flow data for each generator in the system.  The “gen” 
matrix is made up of 10 fields in this order:  “Bus 
Number”, “Pgen”, “Qgen”, “Qmax”, “Qmin”, “Vgen”, “Mbase”, 
“Status”, “Pmax”, and “Pmin”.  “Bus Number” identifies the 





and reactive power output of the generator.  Columns 4 and 
5, “Qmax” and “Qmin” provide the maximum and minimum 
reactive power limits of the generator.  “Vgen” provides 
the voltage at the generator bus.  “Mbase” provides the MVA 
base of the generator.  As done previously, “Status” is 
used to indicate whether a generator is in service or not.  
Columns 9 and 10, “Pmax” and “Pmin”, are used to show the 
real power output limits of the generator. 
The file containing all the measurement data also 
follows a specific format.  The measurement file consists 
of six matrices for each measurement type: voltage 
magnitude measurements, bus angle measurements, real and 
reactive power injection measurements, and real and 
reactive power line flow measurements.  The bus voltage 
measurement matrix is made up of two columns and referenced 
as vmeas.  The first column consists of the bus number of 
each bus voltage measurement and the second column is the 
corresponding bus voltage measurement, given in per unit.  
The phasor and real and reactive power injection 
measurement matrices follow the same convention as the 
voltage measurement matrix except that they are not given 





and qimeas respectively.  If there are no phasor 
measurements present in the system, then a 0 is inserted in 
the first element and will then be disregarded by the rest 
of the program. 
The real and reactive power line flow matrices are 
referenced as pijmeas and qijmeas respectively.  The 
matrices are made up of three columns and follow this 
convention.  The first column is designated the “From” bus 
for the measurement and the second column is the “To” bus.  
The final column consists of the actual measurement not in 
the per unit system.  The end of the file is used to 
determine the number of each type of measurement, vmeasn, 
pimeasn, qimeasn, pijmeasn, qijmeasn, and phasn, and then 
determines the total number of measurements by summing all 












To illustrate the impact phasor measurements and the 
developed algorithm may have on the accuracy of the state 
estimation process, many systems have been used in two 
scenarios.  For each system, the first test considered is 
to determine the effect of synchrophasor measurements in 
the system using a measurement set generated from the 
results of a power flow.   
The phasor measurements are included into the 
measurement set in increments of 10% of the total number of 
buses in the system.  This process would begin with no 
phasor measurements being considered and end with each bus 
being equipped with a phasor measurement unit.  With little 
knowledge of the topology of the systems being tested, the 
bus numbering has been important on distributing the phasor 
measurements evenly throughout the system.  To achieve the 
even distribution of PMUs in increments of 10%, phasor 
measurements have been added every 10 buses for a single 





The second test is used to determine the effect of 
synchrophasor measurements on the detection and removal of 
bad data using the largest normalized residual test 
discussed earlier.  The bad data that is introduced into 
the measurement set is used to mimic possible real life 
occurrences with measurement devices installed in the 
system. The first bad data scenario is that the measurement 
device is no longer functioning.  This results in receiving 
no measurement data from the device, or a zero.  The second 
scenario is that the device was installed incorrectly and 
the SCADA system receives the opposite, negative, of the 
actual measured value.  The final scenario is that the 
current and or potential transformer becomes saturated and 
the signal is either amplified or minimized.   
The two latter scenarios may be applied to a single 
measurement.  A final note about the inclusion of the bad 
data is that the bad measurements are distributed evenly 
through the five conventional measurement types:  voltage 
magnitude measurements, real and reactive power injection 
measurements, and real and reactive power flow 
measurements.  To illustrate the effects of synchrophasor 





run for three separate scenarios:  no synchrophasor 
measurements present, half of the available synchrophasor 
measurements present, all of the available synchrophasor 
measurements present. 
Testing Systems Considered 
The traditional state estimation algorithm has been 
applied to seven different systems and the linear hybrid 
estimator has been applied to all but one of the systems.  
Five of the systems are IEEE test systems:  IEEE 30 bus 
system, IEEE 39 bus system, IEEE 37 bus system, IEEE 118 
bus system and the IEEE 300 bus system.  The final two 
systems are reduced network equivalents determined from a 
wide area network supplied by a power company.  The two 
reduced systems consist of a 47 network equivalent that 
consists of the power company’s 500 kV transmission network 
and a 1289 network equivalent consisting of buses that have 
voltage levels ranging from 1 kV distribution level 
networks to the 500 kV transmission network. 
No modifications are required for the IEEE 30, 39, 57, 
and 118 bus systems.  Their system data is available in 





minor modifications are required for the IEEE 300 bus 
systems and the systems derived from the original 6346 bus 
power system.  Before the state estimation algorithm can be 
applied to the IEEE 300 bus system, the buses are 
renumbered due to them not being numbered consecutively.  
Once the buses are renumbered consecutively and the system 
data file, File 7 in Appendix C, is updated, the system can 
be used correctly.   
The actual power systems require some additional work.  
As mentioned earlier, the data provided by the company 
contained 6346 buses from about 40 different balancing 
authorities.  The data had to be sorted to find all the 
buses in the actual power system and renumbered to force 
all buses to be numbered consecutively.  Once this was 
achieved, the system needed to be reduced into the two 
systems:  the 500 kV transmission network and the 1289 bus 
network, which ranges from 1 kV to 500 kV.  The system data 
for the two systems may be found in File 8 for the 500 kV 
47 bus system and File 9 for the 1289 bus system in 







Traditional State Estimator 
Effect of Synchrophasors on State Estimation 
IEEE 30 BUS SYSTEM 
The first system to be considered in the study is the 
IEEE 30 bus system.  The measurement data may be found in 
Tables 14A and 14B of Appendix B.  The results may be seen 
numerically in Table 1 of Appendix A.  The synchrophasor 
measurements have little effect on the voltage magnitude 
estimates.  But, there iss a noticeable immediate decrease 
in the error from 0.00404% to 0.00087% with only 10% of the 
system, 3 buses being equipped with PMUs.  This small 
change in the system’s measurement capabilities decreases 
the error by a factor of 4.662.  The error in the bus 
voltage angle continues to decrease until 90% of buses were 
equipped with PMUs.  Here, the estimator determines the 
exact value of the bus voltage angle.  The presence of 
synchrophasor measurements does not reduce the number of 
iterations required.  Three iterations are completed before 







IEEE 39 BUS SYSTEM 
The next system being considered is the IEEE 39 bus 
system.  As done previously, PMUs are introduced in 
intervals of 10% of the total number of buses of the 
system, either 3 or 4 buses at a time.  The measurement 
data for the system may be found in Tables 22A and 22B of 
Appendix B.   
 The results may be seen numerically in Table 2 of 
Appendix A.  As with the previous system, there is no 
difference between the estimated values for the bus voltage 
magnitude and the given values from the power flow results 
of the system.  There is another large decrease in the 
initial error in the bus voltage angle once synchrophasor 
measurements are included in the system.  The initial error 
in the bus voltage angle is 0.00112% and decreases to 
0.00049% once the first 3 PMUs are included.  The error 
decreases by a factor of 2.276.  The error in the bus 
voltage angle ceases to decrease once 80% of the buses are 
equipped with PMUs and the error remains at 0.00038%.  





convergence time of the estimator; four iterations are 
required. 
 After studying the two previous systems, it has been 
determined that the most efficient level of PMU 
implementation is that 10% of the system be equipped with 
PMUs.  This is where the largest decrease in error occurs 
for the bus voltage angles.  The error is so miniscule 
after this point that further implementation does not 
increase accuracy enough to be feasible. 
IEEE 57 BUS SYSTEM 
The next system to be considered in the study was the 
IEEE 57 bus system.  The process is repeated as done 
previously.  The measurement data for the system may be 
viewed in Tables 24A and 24B of Appendix B.  The average 
percent errors for the bus voltage magnitudes and angles 
versus the percentage of buses in the system with PMUs may 
be viewed in Figures 1 and 2, respectively.  These two 
figures represent the results for the IEEE 57, 118 and 300 
bus systems. 
 The results may be seen numerically in Table 3 of 





magnitudes decreases from an initial value of 0.00211% to 
0.00053%.  The initial decrease in the error of the bus 
voltage angle is not as large as in the previous systems.  
The error only decreases from 0.00507% to 0.00334%.  When 
all buses are equipped with PMUs, the average percent error 
decreases to 0.001198%.  The inclusion of PMUs decreased 
the error by a factor of 4.228 for the bus voltage 
magnitudes and 3.953 for the bus voltage angles.  The 
number of iterations of the state estimator requires for 
convergence remains at 4 for all numbers of synchrophasor 
measurements present.   
 The behavior of this system merits some further 
investigating.  It can be seen that at a PMU implementation 
level of 20% there is an increase the the error in the bus 
voltage angles from 10%.  This is counterintuitive to 
synchrophasors being able to increase the accuracy of the 
system’s estimates.  Upon further investigation, it is 
discovered that though the error increases a total of 
0.0004% for the bus voltage angles, it decreases 0.0007% 
for the bus voltage magnitudes.  This lends to an increase 
in the overall accuracy of the system.  The same can be 





magnitudes found at PMU implementation levels of 30%, 40%, 
and 50%.  It may be concluded from this system that the 
presence of synchrophasor measurements may cause slight 
increases in errors for either the bus voltage magnitudes 
or angles, but the overall error of the estimator will 
decrease. 
IEEE 118 BUS SYSTEM 
The next system to be studied is the IEEE 118 bus 
system.  The procedure is repeated and the results may be 
viewed in Figures 4.1 and 4.2 for the average percent error 
in the bus voltage magnitudes and angles.  Figure 4.1 shows 
the average percent error in the bus voltage magnitudes 
versus the percentage of buses with PMUs.  Figure 4.2 shows 
the average percent error in the bus voltage angles versus 
the percentage of buses with PMUs.  The measurement data 
for the system may be found in Tables 26A and 26B of 
Appendix B. 
 The results may be seen numerically in Table 4 of 
Appendix A.  There is a slight decrease in the error of the 
bus voltage magnitude.  The error decreases from 0.5121% to 





1.5996% to 0.2141% with the majority of the decrease coming 
from the initial inclusion of phasor measurements.  With 
the aid of synchrophasor measurements, the error in the bus 
voltage angle decreases by a factor of 7.47.  The 
synchrophasor measurements have no effect on the number of 
iterations required for the state estimator to converge; it 
remains constant at 4 iterations. 
IEEE 300 BUS SYSTEM 
The final IEEE system to be considered for this test 
is the IEEE 300 bus system.  The testing procedure is 
repeated as done previously.  The measurement data for the 
system may be seen in Tables 28A and 28B of Appendix B.  
The results may be seen in Figures 4.1 and 4.2.  Figure 4.1 
displays the average percent error in the bus voltage 
magnitudes for the IEEE 57, 118 and 300 bus systems.  
Figure 4.2 displays the average percent error in the bus 
voltage angles angles versus the percentage of buses in the 






Figure 4.1:  The Average Percent Errors in Bus Voltage 
Magnitudes For the IEEE 57, 118 and 300 Bus Systems 
 
Figure 4.2:  The Average Percent Error in Bus Voltage 


















































































 The results may be seen numerically in Table 5 of 
Appendix A.  The average percent error in the bus voltage 
magnitudes decreases from 0.0796% to 0.0104%.  The average 
percent error in the bus voltage angles decreases from 
0.1452% to 0.0324%.  In this case, the error decreases by a 
factor of 7.65 for the bus voltage magnitude and 4.477 for 
the bus voltage angle.  The number of iterations remains at 
5 for all number of PMUs present in the system. 
 The two previous systems have very similar trends when 
PMUs are introduced into the system.  For both systems, the 
maximum gain in accuracy for the least cost is a PMU 
implementation level of 10%. 
REDUCED 500 KV 47 BUS SYSTEM 
The next system to be considered is one of the systems 
derived from the system data provided by actual power 
system.  The 500 kV reduced network is considered.  Along 
with the initial system data, the power company also 
provides actual PMU data from locations in the system.  A 
total of 8 buses are equipped with PMUs but only 5 of those 
buses are on the 500 kV transmission network.  A problem 





system does not coincide with the PMU data.  If the 
unsynchronized PMU data is introduced into the estimator, 
it propagates to further errors in the results of the state 
estimator.  To remedy this situation, the measurement 
values of the PMUs are derived from the actual state of the 
system where the PMUs are installed.  The measurement data 
of the system may be found in Tables 30A and 30B of 
Appendix B.  The results of the state estimator may be seen 
in Figures 4.3 and 4.4.  Figure 4.3 displays the average 
percent error in the bus voltage magnitudes versus the 
percentage of buses with PMUs for the Reduced 500 kV 47 and 
1289 bus systems.  Figure 4.4 displays the average percent 
error in bus voltage angles versus the number of buses in 
the system with PMUs for the Reduced 500 kV 47 and 1289 bus 
systems. 
 The results may be seen numerically in Table 6 of 
Appendix A.  The synchrophasor measurements cause a 
decrease in the error of the bus voltage magnitudes from 
0.00225% to 0.000815%, a decrease in error by a factor of 
2.764.  The error in the bus voltage angle decreases from 





required for convergence remains a constant 4 throughout 
the experiment. 
REDUCED 1289 BUS SYSTEM 
The final system to be considered for this test is the 
reduced 1289 bus system.  Each of the eight possible phasor 
measurements is included in the measurement set one at a 
time until each of the measurements has been included.  The 
measurement data for the system may be seen in Tables 32A 
and 32B of Appendix B.  The results may be seen below in 
Figures 4.3 and 4.4.  Figure 4.3 displays the average 
percent error in bus voltage magnitudes versus the number 
of buses in the system with PMUs for the Reduced 500 kV 47 
and 1289 bus systems.  Figure 4.4 displays the average 
percent error in bus voltage angles versus the number of 
buses in the systems with PMUs for the Reduced 500 kV 47 






Figure 4.3:  The Average Percent Error in Bus Voltage 
Magnitudes For the Reduced 500 kV 47 and 1289 Bus Systems 
 
Figure 4.4:  The Average Percent Error in Bus Voltage 
















































































 The results may be seen numerically in Table 7 of 
Appendix A.  There is a small decrease in the average 
percent error in the bus voltage magnitudes from 0.305781% 
to 0.305682%, an overall change of 0.000099%.  There is a 
very noticeable impact on the overall accuracy of the bus 
voltage angle estimates.  The initial error drops from 
2.00084% to 0.980494% which is a large impact when 
considering that only eight PMUs are installed on a system 
with 1289 buses.  There is also a change in the time 
required for the state estimation to converge.  With no 
phasor measurements, 9 iterations are required for the 
state estimator to converge.  While, once all synchrophasor 
measurements are included into the measurement set, the 
state estimator requires 8 iterations for the state 
estimator to converge.  This results in the program 
converging 20 minutes sooner than normal. 
 There is some uncharacteristic behavior in the results 
for the two reduced networks.  The increases in error as 
the amount of phasor measurements increases are believed to 






Bad Data Detection Algorithm 
The next phase of testing is used to observe the 
effect of synchrophasor measurements on the identification 
and removal of bad measurement data.  The speed of 
convergence of the estimators while bad data is present in 
the measurement set is observed to determine the effect,if 
any, synchrophasor measurements may have.  To achieve this, 
bad data is inserted into the measurement set in the manner 
discussed previously.   
IEEE 30 BUS SYSTEM 
The IEEE 30 bus system is considered first.  25 
measurements, representing approximately 10% of the 
measurement set, were altered.  The measurements that have 
been altered may be seen in Tables 21A and 21B of Appendix 
B.  The results are presented numerically in Table 8 of 
Appendix A.  When no synchrophasor measurements are 
included in the measurement set, the average percent errors 
for the voltage magnitudes and angles decrease from 4.2709% 
to 0.00034% and from 1022.7852% to 0.00202%, respectively.  
When half the buses are equipped with PMUs, the errors for 





0% and from 627.359% to 0.0011%, respectively.  When the 
entire network is equipped with PMUs, the average percent 
errors for the bus voltage magnitudes and angles decrease 
from 7.334% to 0% and from 330.489% to 0.00041%, 
respectively.   
The initial number of iterations that are required for 
the convergence of the estimator remains constant for all 
three scenarios at 18 iterations.  Once some bad data is 
removed from the measurement set, the number of iterations 
decreases much more quickly when phasor measurements were 
present.  The bad data detection algorithm works very well 
and does not falsely identify any other measurements as bad 
measurements. 
IEEE 39 BUS SYSTEM 
The IEEE 39 bus system is the next system to be 
considered.  31 measurements are altered, representing 10% 
of the measurement set, and may be seen in Tables 23A and 
23B of Appendix B.  The results may be seen numerically in 
Table 9 of Appendix A.  When no synchrophasor measurements 
are present in the system, the average percent error for 





0.1526% and from 155.3975% to 0.0945%, respectively.  When 
50% of the buses are equipped with PMUs, the errors for the 
bus voltage magnitudes and angles decrease from 5.6816% to 
0.0739% and from 151.8134% to 0.0846%, respectively.  When 
all of the buses in the network are equipped with PMUs, the 
errors for the bus voltage magnitudes and angles decreases 
from 3.6043% to 0% and from 148.4597% to 0.0003%, 
respectively.   
Oddly enough, the case in which no phasor measurements 
are present has the least number of iterations that are 
required for convergence at 9 while the other two scenarios 
require 10 iterations initially to converge.  The number of 
iterations following the removal of some bad data decreases 
more quickly when phasor measurements are present in the 
measurement set.  The bad data detection algorithm 
identifies all of the bad data correctly and made no false 
identifications. 
IEEE 57 BUS SYSTEM 
 The next system to be considered is the IEEE 57 bus 
system.  50 measurements, approximately 10% of the total 





Tables 25A and 25B of Appendix B.  The results may be seen 
numerically in Table 10 of Appendix A.  When no 
synchrophasors are present in the system, the error for the 
bus voltage magnitudes and angles decrease from 15.3982% to 
0.00012% and from 199.259% to 0.0079%, respectively.  When 
50% of the buses are equipped with PMUs, the average 
percent errors for the bus voltage magnitudes and angles 
decrease from 10.5213% to 0% and from 71.4123% to 0.003%, 
respectively.  When all the buses in the system are 
equipped with PMUs, the average percent errors for the bus 
voltage magnitudes and angles decrease from 9.0224% to 
0.0005% and from 46.2518% to 0.0013%, respectively.   
Initially, the number of iterations required for the 
convergence of the estimator is 58, 16, and 17 when no 
phasor measurements are present, 50% of the buses are 
equipped with phasor measurements, and all buses are 
equipped with phasor measurements, respectively. 
IEEE 118 BUS SYSTEM 
 The next system to be considered is the IEEE 118 bus 
system.  90 measurements have been altered which correlates 





altered measurements and their original values may be seen 
in Tables 27A and 27B in Appendix B.  The results may be 
seen below in Figures 4.5 and 4.6.  Figure 4.5 displays the 
average percent error in the bus voltage magnitudes versus 
the percentage of bad data removed from the measurement set 
for the IEEE 118 bus system.  Figure 4.6 displays the 
average percent error in the bus voltage angles versus the 
percentage of bad data removed from the measurement set for 
the IEEE 118 bus system. 
 
Figure 4.5:  The Average Percent Error in Bus Voltage 
















































Figure 4.6:  The Average Percent Error in Bus Voltage 
Angles vs. For the IEEE 118 Bus System 
 The results may be seen numerically in Table 11 of 
Appendix A. When no synchrophasor measurements are present, 
the average percent errors for the bus voltage magnitudes 
decrease from 3.118% to 0.2275% and from 25.917% to 1.218%, 
respectively.  When 50% of the buses are equipped with 
PMUs, the errors for the bus voltage magnitudes and angles 
decrease from 6.528% to 0.181% and from 9.566% to 0.1515%, 
respectively.  When all of the buses are equipped with 
PMUs, the errors for the bus voltage magnitudes and angles 
decrease from 7.2281% to 0.1527% and from 6.3502% to 
0.0975%.  Through the course of the study, the bad data 












































measurements when no PMUs are present in the system.  This 
decreases to 3 false identifications for the case in which 
all of the buses are equipped with phasor measurements.  
The number of iterations that are required for the 
convergence of the estimator initially remained constant 
for all three cases at 19 iterations.  The number of 
iterations decreases much more quickly as bad data is 
removed for the cases for which phasor measurements are 
present in the system.  Figure 4.7 displays the number of 
iterations required for convergence versus the percentage 
of bad data removed from the measurement set for the IEEE 
118 bus system. 
 
Figure 4.7:  Number of Iterations Required For Convergence 



















































IEEE 300 BUS SYSTEM 
 The final IEEE system to be considered is the IEEE 300 
bus system.  48 measurements have been altered, 
approximately 2% of the total measurement set.  The altered 
measurements and their original values may be seen in 
Tables 29A and 29B in Appendix B.  Figure 4.8 displays the 
average percent error in the bus voltage magnitudes versus 
the percentage of bad data removed from the measurement set 
for the IEEE 300 bus system.  Figure 4.9 displays the 
average percent error in the bus voltage angles versus the 
percentage of bad data removed from the measurement set for 








Figure 4.8:  The Average Percent Error in Bus Voltage 
Magnitudes For the IEEE 300 Bus System 
 
Figure 4.9:  The Average Percent Error in Bus Voltage 























































































 The results may be seen numerically in Table 12 of 
Appendix A.  When none of the buses are equipped with PMUs, 
the average percent errors for the bus voltage magnitudes 
and angles decrease from 6.7841% to 0.3435% and from 
446.2364% to 1.1724%, respectively.  When half of the buses 
are equipped with PMUs, the average errors for the bus 
voltage magnitudes and angles decrease from 3.9877% to 
0.3425% and from 42.4833% to 0.0301%.  When all of the 
buses are equipped with PMUs, the average percent errors 
for the bus voltage magnitudes and angles decrease from 
3.1598% to 0% and from 36.8964% to 0.0287%.   
Through the course of the elimination of the bad data, 
it has been discovered that the number of false 
identifications reduced from 8 measurements to 6 with the 
addition of phasor measurements.  Initially, the number of 
iterations that are required for the convergence of the 
estimator remains constant for all three cases at 100 
iterations.  The number of iterations decreases much more 
quickly as bad data is removed for the cases in which 
phasor measurements are present in the system.  Figure 4.10 





versus the percentage of bad data removed from the 
measurement set for the IEEE 300 bus system. 
 
Figure 4.10:  Number of Iterations Required For Convergence 
For the IEEE 300 Bus System 
 For each of the systems studied, the effect of 
synchrophasor’s is readily apparent.  For every case, 
excluding the IEEE 118 bus system, the errors for the 
scenarios in which synchrophasors are present have a lower 
initial percent error and converge equally as fast or 
faster.  The IEEE 118 bus system is slightly different.  
Upon investigation of the bad measurement being introduced, 
many of the voltaqe measurements are more exaggerated than 

















































measurements are equipped with PMUs, those measurements are 
weighted much more heavily and skew the estimates much 
worse.  This is why the first two errors for the 50% and 
100% PMU implementation levels are so much higher.  This 
also led to it requiring more iterations initialiy to 
converge.  Once the first 20% of the bad data has been 
removed, the majority of which is voltage magnitude 
measurements, the number of iterations required for 
convergence and the error in the bus voltage magnitude drop 
drastically. 
REDUCED 500 KV 47 BUS SYSTEM 
 The final system to be considered in this bad data 
identification test is the reduced 500 kV 47 bus system.  
For this system 48 measurements, 10% of the total 
measurement set, have been altered and may be seen in 
Tables 31A and 31B of Appendix B.  The results may be 
viewed below in Figures 4.11 and 4.12.  Because of the 
small amount of PMUs available the three test scenarios 
are:  no PMUs, two of the buses are equipped with PMUs, and 
all five of the buses are equipped with PMUs.  Figure 4.11 
displays the average percent error in the bus voltage 





the measurement set for the Reduced 500 kV 47 bus system.  
Figure 4.12 displays the average percent error in the bus 
voltage angles versus the percentage of bad data removed 




Figure 4.11:  The Average Percent Error in Bus Voltage 













































Figure 4.12:  The Average Percent Error in Bus Voltage 
Angles For the Reduced 500 kV 47 Bus System 
 The results may be seen numerically in Table 13 of 
Appendix A.  When no PMUs are present in the system, the 
errors for the bus voltage magnitudes and angles decrease 
from 16.3778% to 0.8289% and from 653.1567% to 0.9165%, 
respectively.  When two buses are equipped with PMUs, the 
average percent errors for the bus voltage magnitudes and 
angles decrease from 15.2156% to 0.0023% and from 926.3076% 
to 0.0327%.  When all five buses are equipped with phasor 
measurements, the errors for the bus voltage magnitudes and 
angles decrease from 14.00867% to 0.00144% and from 
654.8085% to 0.0313%.  There have been no false 













































of the three scenarios.  The number of iterations required 
for the convergence of the estimator initially for the 
three cases was 46, 45, and 45 for the three separate 
scenarios respectively.  Figure 4.13 displays the number of 
iterations required for convergence versus the percentage 
of bad data removed for the Reduced 500 kV 47 bus system. 
 
Figure 4.13:  Number of Iterations Required For Convergence 
For the Reduced 500 kV 47 Bus System 
 This figure shows that though only a few buses are 
equipped with PMUs there is a significant decrease in the 




















































Linear Hybrid State Estimator 
 The hybrid state estimator algorithm is applied to 
each of the previously discussed systems in the same manner 
as done for the traditional state estimator, excluding the 
reduced 1289 bus system.  The results of the inclusion of 
synchrophasor measurements are discussed. 
IEEE 30 and 39 Bus Systems 
 Synchrophasor measurements are introduced into the 
mesasurement set for both system in increments of 10% of 
the total number of buses.  The hybrid estimator algorithm 
is applied to the system and the results for the IEEE 30 
and 39 bus systems may be viewed in Tables 14 and 15 of 
Appendix A.  The errors for both systems are negligible for 
both the bus voltage magnitudes and angles.  The number of 
iterations required did increase once synchrophasors were 
applied. 
IEEE 57 Bus System 
 Synchrophasor measurements are introduced into the 
measurement set as discussed previously.  The numerical 
results may be viewed in Table 16 of Appendix A.  The 





from an initial value of 0.002113% to 0%.  The average 
percent error for the bus voltage errors decreases from 
0.005066% to 0.00023%.  There is no change in the number of 
iterations. 
IEEE 118 Bus System 
 Synchrophasor measurements are introduced into the 
measurement set.  The results may be seen below in Figures 
4.14 and 4.15.  Figure 4.14 displays the average percent 
error in bus voltage magnitudes versus the percentage of 
buses in the system with PMUs for the IEEE 118 and 300 bus 
systems.  Figure 4.15 displays the average percent error in 
bus voltage angles versus the percentage of buses in the 
system with PMUs for the IEEE 118 and 300 bus systems.  The 
results may be seen numerically in Table 17 in Appendix A.  
The average percent error for the bus voltage magnitudes 
decreases from 0.5121% to 0.035277% and from 1.5996% to 
0.094301% for the bus voltage angles.  This represents a 
decrease in error by a factor of 14.5 for the bus voltage 







IEEE 300 Bus System 
 Synchrophasors are introduced into the measurement set 
as done previously.  The linear hybrid state estimator 
algorithm is applied to each measurement set and the 
results may be viewed below in Figures 4.14 and 4.15.  
Figure 4.14 displays the average percent error in bus 
voltage magnitudes versus the percentage of buses in the 
system with PMUs for the IEEE 118 and 300 bus systems.  
Figure 4.15 displays the average percent error in bus 
voltage angles versus the percentage of buses in the system 
with PMUs for the IEEE 118 and 300 bus systems. 
 
Figure 4.14:  The Average Percent Error in Bus Voltage 













































Figure 4.15:  Average Percent Error in Bus Voltage Angles 
For the IEEE 118 and 300 Bus Systems 
 The results may be seen numerically in Table 18 of 
Appendix A.  The average percent error for the bus voltage 
magnitudes decreases from 0.08957% to 0.02745%, a decrease 
in error by a factor of 3.263.  The average percent error 
for the bus voltage angle decreases from 1.2582% to 
0.650802%, a decrease in error by a factor of almost 2.  
The number of iterations remains constant throughout the 
entire process at 20. 
Reduced 500 kV 47 Bus System 
 The reduced 500 kV 47 bus system is the final system 














































algorithm.  The five available synchrophasor measurements 
have been included one at a time and the results may be 
viewed in Figures 4.16 and 4.17.  Figure 4.16 displays the 
average percent error in bus voltage magnitudes versus the 
percentage of buses in the system with PMUs for the Reduced 
500 kV 47 bus system.  Figure 4.17 displays the average 
percent error in bus voltage angles versus the percentage 
of buses in the system with PMUs for the Reduced 500 kV 47 
bus system. 
 
Figure 4.16:  Average Percent Errors for Bus Voltage 










































Figure 4.17:  Average Percent Errors for Bus Voltage Angles 
For the Reduced 500 kV 47 Bus System 
 The results may be viewed numerically in Table 19 of 
Appendix A.  There is an actual increase in the error of 
the state estimator’s results as phasor measurements are 
included in the measurement set.  This shows that the 
tradationaly state estimator works more effectively than 
the hybrid linear estimator.  Once synchrophasors are 
present in the system, the error does decrease for both the 
bus voltage magnitudes and angles.  The average percent 
error of the bus voltage magnitude decreases from 4.82844% 
to 0.02395%.  The average percent error decreases from 








































CONCLUSIONS AND FUTURE WORK 
 The studies that are conducted in this thesis have 
shown the varying impacts that synchrophasors have on state 
estimation algorithms.  The various systems considered show 
the effects that synchrophasor measurements may have if 
included in different types of networks.  The smaller 
systems, IEEE 30, 39, 57, 118, 300 bus systems and the 
reduced 500 kV 47 bus system, illustrate the impact that 
synchrophasor measurements may have if they are 
incorporated into a system’s transmission network.  The 
largest system, the reduced 1289 bus system, shows the 
impact of synchrophasor measurements on a large scale 
network covering both the transmission system network and 
the high voltage distribution system.   
The two studies have shown that the inclusion of 
synchrophasors have an impact on the accuracy of state 
estimator when all measurement devices are functioning 
correctly and the case in which a certain percentage of the 
total measurement devices are malfunctioning with multiple 





the system.  For the IEEE 30, 39, 57, 118 and the Reduced 
500 kV 47 Bus System the percentage of bad data is 10% of 
the measurement set.  For the IEEE 300 Bus System, 
approximately 2% of the measurements have been altered.  
Through the course of the first study, it has been 
discovered that the presence of synchrophasor measurements 
have little effect on the accuracy of the bus voltage 
magnitude estimates.  In the majority of cases, the 
decreases in error for the bus voltage magnitudes decreased 
much less than for the bus voltage angles.  The total 
decrease in error of the voltage bus magnitude estimates is 
approximately less than 0.05%.  The largest change occurs 
in the IEEE 118 bus system where the error decreases a 
total of 0.25%.  The decrease in the average percent error 
of the bus voltage angle is much more dramatic.  In many 
cases, the average percent error decreased by at least a 
factor of 3.  Also, the largest decrease came from the 
initial incorporation of synchrophasor measurements.  This 
illustrates that wide-scale implementation is not necessary 
to achieve a noticeable impact on the accuracy of the state 
estimator.  With the linear relationship between the phasor 
measurements and the bus voltage angle measurements, a more 





actuality resembles an exponential, or at least a 
polynomial, decay in the error. 
Synchrophasors have a large impact on the process of 
bad data detection as well.  The presence of synchrophasor 
measurements results in a large difference between the 
initial average percent errors for the bus voltage 
magnitudes and angles.  The average percent errors were 
much lower for the cases in which synchrophasor 
measurements are present.  The amount of false 
identifications decreased as well as the percentage of 
synchrophasor measurements increased.  Also, the number of 
iterations decreased more quickly when synchrophasor 
measurements were present as bad data was removed.   
For the IEEE 57 bus system, there is a difference of 
over 100 iterations before convergence between the cases 
where there are no phasors and half of the buses have 
phasors.  For the IEEE 300 bus system after 20% of the bad 
data has been removed, there is a difference of over 20 
iterations between the cases in which no phasors are 
present and all the buses are equipped with PMUs.  This 
means that the inclusion of synchrophasor measurements can 





save time and computing resources required for the state 
estimation algorithm. 
The linear hybrid state estimation algorithm does 
provide an alternative method to the traditional method.  
It is not believed to be a better alternative in the cases 
studied here.  Only the small systems, the linear hybrid 
estimator has been found to be more accurate than the 
traditional estimator.  Figure 5.1 displays the difference 
in the average percent error in bus voltage magnitudes for 
the IEEE 118 and 300 bus systems versus the percentage of 
buses in the system with PMUs for the traditional and 








Figure 5.1:  Average Percent Error in Bus Voltage 
Magnitudes For the IEEE 118 and 300 Bus Systems Using Both 
Estimators 
 
Figure 5.2:  Average Percent Error in Bus Voltage 

























































































Even in those smaller systems the iterations that are 
required for convergence are much more than those required 
for the traditional estimator, usually on the order of 20 
additional iterations for the linear hybrid estimator.  
This translates into a slower estimation process.  For all 
of the systems, the traditional estimator converged more 
quickly than the linear hybrid estimator.  Also, a memory 
concern arises through the use of the hybrid estimator.  
The hybrid estimator requires more memory due to the fact 
that it must convert the state vector from polar to 
rectangular form.  This may not be of a concern for 
utilities where they have a large amount of computing 
capacity dedicated to state estimation.  The increase in 
time of convergence is certainly a problem.  More work can 
be made in the area of synchrophasor technology in the area 
of state estimation.  More applications may be found for 












Table 1:  Average Percent Error in Bus Voltage Magnitudes 











Error in Bus 
Voltage 
Angles 
0 0 0.004046 
10 0.0003 0.000868 
20 0.0003 0.0008678 
30 0 0.0004603 
40 0 0.0002661 
50 0 0.0001703 
60 0 0.0004993 
70 0 0.0001703 
80 0 0 
90 0 0 
100 0 0 
 
Table 2:  Average Error in Bus Voltage Magnitudes and 

















0 0 0.00112 
10 0 0.000491 
20 0 0.000456 
30 0 0.000380 
40 0 0.0003803 





60 0 0.0003767 
70 0 0.0004168 
80 0 0.000378 
90 0 0.000378 
100 0 0.000378 
 
Table 3:  Average Error in Bus Voltage Magnitudes and 

















0 0.002113 0.0050656 
10 0.001931 0.0033417 
20 0.001231 0.0037414 
30 0.001413 0.0030843 
40 0.001417 0.0029754 
50 0.001417 0.0028323 
60 0.001076 0.0028242 
70 0.000538 0.0022263 
80 0.000538 0.001709 
90 0.000701 0.0012731 










Table 4:  Average Percent Error in Bus Voltage Magnitudes 

















0 0.512114 1.599598 
10 0.393781 0.47355 
20 0.378023 0.359307 
30 0.352177 0.313639 
40 0.323337 0.291628 
50 0.304696 0.270737 
60 0.290562 0.257677 
70 0.275951 0.246513 
80 0.266059 0.2359 
90 0.259711 0.22515 
100 0.255354 0.214118 
 
Table 5:  Average Percent Error in Bus Voltage Magnitudes 

















0 0.079596 0.145239 
10 0.040684 0.094108 
20 0.028367 0.080978 
30 0.022492 0.063485 
40 0.019227 0.053734 
50 0.016822 0.042221 
60 0.013539 0.035165 





80 0.012611 0.034532 
90 0.011124 0.035346 
100 0.010403 0.032441 
 
Table 6:  Average Percent Error in Bus Voltage Magnitudes 















0 0.002255199 0.019844207 
1 0.001227259 0.018158565 
2 0.001434452 0.018392147 
3 0.001021569 0.01781512 
4 0.001021569 0.017466516 
5 0.000815879 0.017379588 
 
Table 7:  Average Percent Error in Bus Voltage Magnitudes 

















0 0.305781 2.000884 
1 0.305858 1.607233 
2 0.305827 1.626262 
3 0.30569 1.300732 
4 0.305705 1.172004 
5 0.305712 1.18429 
6 0.305712 1.131542 
7 0.305735 1.121827 





Table 8:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the IEEE 30 Bus System 
 Average Percent Error in 
Bus Voltage Magnitudes 
















0 4.27092 2.52417 7.33454 1022.78522 627.35878 330.48988 
10 3.68162 2.22887 1.50226 72.86154 53.49294 31.10804 
20 3.73505 1.10092 1.50226 50.25950 52.14077 24.78146 
30 1.54958 0.84613 0.66936 60.08176 40.35043 14.11779 
40 1.30047 0.69012 0.52138 41.04269 37.81305 11.76061 
50 0.73782 0.59274 0.41449 34.77436 20.68978 8.39445 
60 0.66658 0.52373 0.36032 18.02552 17.83052 5.65879 
70 0.58482 0.25861 0.21772 6.25157 11.57670 5.65879 
80 0.32013 0.12740 0.11050 4.35758 1.85503 1.10736 
90 0.11346 0.07474 0.09402 0.61746 0.80781 0.50484 
100 0.00034 0.00000 0.00000 0.00202 0.00110 0.00041 
 
Table 9:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the IEEE 39 Bus System 
 Average Percent Error in 
Bus Voltage Magnitudes 


















0 23.3488 5.6816 3.6043 155.3975 151.8134 148.4597 
10 4.0224 0.9991 0.9441 97.2597 81.7854 81.0764 
20 6.1453 4.7301 8.9211 128.0425 87.6827 69.8691 
30 15.6189 6.8825 10.9308 158.8641 73.6033 49.2440 
40 20.6158 6.9492 11.0145 62.1580 42.1891 27.3831 
50 33.3331 6.1775 8.8442 1269.1614 45.5706 23.7125 
60 31.9151 1.8095 9.7387 1348.2340 14.3226 26.1170 
70 9.8868 1.2201 4.9959 35.5037 9.6612 13.6935 





90 5.8461 0.3237 0.4749 14.2733 0.8349 3.4528 
100 0.1526 0.0739 0.0000 0.0945 0.0846 0.0003 
 
Table 10:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the IEEE 57 Bus System 
 Average Percent Error in 
Bus Voltage Magnitudes 
Average Percent Error in 

















0 15.3982 10.5213 9.0224 199.2586 71.4123 46.2518 
10 8.8153 8.8577 8.2811 61.8859 33.2473 23.6530 
20 6.4059 4.9875 6.1875 55.8839 28.4398 21.7044 
30 5.5961 2.5836 6.3389 48.8393 24.4985 17.5589 
40 4.4297 2.2393 4.6016 49.8119 23.3788 18.7815 
50 6.9935 2.3424 3.1909 34.6953 23.3478 15.6793 
60 5.5820 1.4297 1.9288 33.1299 14.2526 10.6791 
70 2.7868 0.8413 1.0936 23.4036 14.5607 4.0527 
80 2.1109 0.5965 0.5521 23.1811 12.4765 3.0901 
90 1.7091 0.0008 0.3660 19.3777 13.5049 0.8803 
100 0.0012 0.0000 0.0005 0.0079 0.0030 0.0013 
 
Table 11:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the IEEE 118 Bus System 
 Average Percent Error in 
Bus Voltage Magnitudes 
Average Percent Error in 

















0 3.1181 6.5280 7.2281 25.9171 9.5659 6.3502 
10 2.4547 6.2040 4.6421 7.3594 5.6306 4.2052 
20 3.0817 0.9164 0.9696 7.5057 3.6668 3.8100 





40 1.0288 0.7252 0.6044 4.4116 2.3218 1.8326 
50 0.7722 0.4548 0.3838 2.4138 1.2864 1.0802 
60 0.6323 0.4078 0.3307 1.8775 0.9955 0.3632 
70 0.6798 0.3871 0.2716 1.8706 0.4394 0.3943 
80 0.4629 0.2824 0.2716 1.7553 0.3243 0.2956 
90 0.2301 0.2153 0.2028 1.3155 0.2597 0.1696 
100 0.2275 0.1810 0.1527 1.2108 0.1515 0.0975 
 
Table 12:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the IEEE 300 Bus System 
 Average Percent Error in 
Bus Voltage Magnitudes 
Average Percent Error in 

















0 6.7841 3.9877 3.15984 446.2364 42.4833 36.8964 
10 2.6048 2.4709 2.46427 65.3000 30.4377 0.0000 
20 2.2800 2.1827 2.16587 65.0948 28.8966 20.9838 
30 1.8840 1.8617 1.84020 18.7762 6.7175 5.3121 
40 1.5620 1.4969 1.49112 21.8834 8.0181 5.9164 
50 1.1256 1.0603 1.05245 21.5693 6.4212 4.8056 
60 1.0520 1.0427 1.03901 12.0150 6.1143 4.4191 
70 0.8395 0.8311 0.82841 9.3136 5.6114 4.0868 
80 0.7583 0.7534 0.75101 9.9903 5.2918 3.9500 
90 0.6840 0.6879 0.34238 2.1928 0.1530 0.0801 








Table 13:  Average Percent Error in Bus Voltage Magnitudes 
and Angles With Bad Data For the Reduced 500 kV 47 Bus 
System 
 Average Percent Error in 
Bus Voltage Magnitudes 


















0 16.3778 15.2156 14.00867 653.1567 926.3076 654.8085 
10 17.5173 21.5331 8.12178 557.4755 656.1567 421.5040 
20 20.1726 20.7697 7.99324 711.6404 681.2909 510.6270 
30 10.0832 14.6818 6.74483 506.9236 548.4571 459.0093 
40 9.8859 14.8503 6.54927 703.1595 545.0969 148.6071 
50 7.4614 6.0035 1.68743 152.9965 147.6483 114.7204 
60 2.5806 2.5174 2.41182 25.8139 26.6794 109.7516 
70 4.7561 4.5056 3.13486 10.5777 12.0261 14.5655 
80 1.8012 2.4257 1.52551 2.5750 5.0523 3.0034 
90 1.3830 1.1748 1.38543 1.6797 2.1686 2.7720 
100 0.8289 0.0023 0.00144 0.9165 0.0327 0.0313 
 
Table 14:  Average Percent Error in Bus Voltage Magnitudes 












in Bus Voltage 
Angles 
0 0 0.034071998 
10 0 0.006257831 
20 0 0.005976819 
30 0 0.004153086 





50 0 0.004899437815 
60 0 0.00162859 
70 0 0.001906436 
80 0 0.00091615 
90 0 0 
100 0 0 
 
Table 15:  Average Percent Error in Bus Voltage Magnitudes 

















0 0 0 
10 0 0 
20 0 0 
30 0 0 
40 0 0 
50 0 0 
60 0 0 
70 0 0 
80 0 0 
90 0 0 







Table 16:  Average Percent Error in Bus Voltage Magnitudes 


















0 0.002113 0.005066 
10 0.002113 0.004357 
20 0.001752 0.00309 
30 0.001752 0.002698 
40 0.001573 0.002276 
50 0.001573 0.001985 
60 0.001231 0.001732 
70 0.00071 0.001345 
80 0.000529 0.000923 
90 0.000347 0.00058 
100 0 0.000203 
 
Table 17:  Average Percent Error in Bus Voltage Magnitudes 


















0 0.512114 1.599598 
10 0.462974 1.404724 
20 0.416947 1.213084 





40 0.326721 0.900791 
50 0.274808 0.765445 
60 0.234535 0.644058 
70 0.234535 0.644058 
80 0.153333 0.413389 
90 0.143733 0.383977 
100 0.035277 0.094301 
 
Table 18:  Average Percent Error in Bus Voltage Magnitudes 


















0 0.089568 1.25816 
10 0.07977 1.088917 
20 0.07304 1.086746 
30 0.065382 0.876186 
40 0.05931 0.807316 
50 0.053668 0.78331 
60 0.047856 0.765512 
70 0.042613 0.713716 
80 0.038707 0.666784 
90 0.033845 0.66214 







Table 19:  Average Percent Error in Bus Voltage Magnitudes 


















0 0.002255 0.019844 
1 4.828444 2.226535 
2 0.34128 1.545167 
3 0.173443 0.968827 
4 0.171378 0.313099 

















Table 20A:  Measurement Data for the IEEE 30 Bus System 
Voltage 
Magnitude 














1 1 2 -0.4155 1 25.9738 1 -0.9985 
2 1 3 -1.5221 2 39.27 2 19.299 
3 0.9831 4 -1.7947 3 -2.4 3 -1.2 
4 0.9801 5 -1.8638 4 -7.6 4 -1.6 
5 0.9824 6 -2.267 5 0 5 0.19 
6 0.9732 7 -2.6518 6 0 6 0 
7 0.9674 8 -2.7258 7 -22.8 7 -10.9 
8 0.9606 9 -2.9969 8 -30 8 -30 
9 0.9805 10 -3.3749 9 0 9 0 
10 0.9844 11 -2.9969 10 -5.8 10 -2 
11 0.9805 12 -1.5369 11 0 11 0 
12 0.9855 13 1.4762 12 -11.2 12 -7.5 
13 1 14 -2.308 13 37 13 11.3529 
14 0.9767 15 -2.3118 14 -6.2 14 -1.6 
15 0.9802 16 -2.6445 15 -8.2 15 -2.5 
16 0.9774 17 -3.3923 16 -3.5 16 -1.8 
17 0.9769 18 -3.4784 17 -9 17 -5.8 
18 0.9684 19 -3.9582 18 -3.2 18 -0.9 
19 0.9653 20 -3.871 19 -9.5 19 -3.4 
20 0.9692 21 -3.4884 20 -2.2 20 -0.7 
21 0.9934 22 -3.3927 21 -17.5 21 -11.2 
22 1 23 -1.5892 22 21.59 22 39.57 
23 1 24 -2.6315 23 16 23 6.3509 
24 0.9886 25 -1.69 24 -8.7 24 -6.66 
25 0.9902 26 -2.1393 25 0 25 0 
26 0.9722 27 -0.8284 26 -3.5 26 -2.3 





28 0.9747 29 -2.1285 28 0 28 0 
29 0.9796 30 -3.0415 29 -2.4 29 -0.9 
30 0.9679   30 -10.6 30 -1.9 
 
Table 20B:  Measurement Data of the IEEE 30 Bus System 
Continued 















1 2 10.8906 1 2 -5.0864 
1 3 15.0832 1 3 4.0879 
2 4 16.0673 2 4 5.2062 
3 4 12.5565 3 4 4.373 
2 5 13.7919 2 5 4.5059 
2 6 20.2751 2 6 7.4217 
4 6 22.4991 4 6 11.3848 
5 7 13.6816 5 7 6.2133 
6 7 9.27 6 7 3.1671 
6 8 24.8223 6 8 24.4281 
6 9 5.789 6 9 -3.3563 
6 10 3.308 6 10 -1.9179 
9 11 0 9 11 0 
9 10 5.789 9 10 -3.4556 
4 12 -1.6716 4 12 -2.0225 
12 13 -37 12 13 -9.2558 
12 14 5.3878 12 14 0.8791 
12 15 9.477 12 15 -1.0634 
12 16 9.2636 12 16 -0.101 
14 15 -0.849 14 15 -0.8007 
16 17 5.6841 16 17 -2.0777 
15 18 9.1646 15 18 0.7597 
18 19 5.8678 18 19 -0.3339 





10 20 5.9156 10 20 4.6248 
10 17 3.37 10 17 8.013 
10 21 -2.2338 10 21 -11.667 
10 22 -3.7548 10 22 -8.4827 
21 22 -19.7775 21 22 -22.9689 
15 23 -8.8053 15 23 -5.2484 
22 24 -2.0976 22 24 7.7989 
23 24 7.0853 23 24 0.8838 
24 25 -3.8568 24 25 1.7668 
25 26 3.5464 25 26 2.3705 
25 27 -7.4382 25 27 -0.6645 
28 27 -6.113 28 27 -6.0848 
27 29 6.1739 27 29 1.684 
27 30 7.1224 27 30 1.6746 
29 30 3.6838 29 30 0.612 
8 28 -5.3058 8 28 -6.0842 
6 28 -0.7704 6 28 -2.6998 
2 1 -10.8643 2 1 2.1652 
3 1 -14.9565 3 1 -5.573 
4 2 -15.8893 4 2 -6.6624 
4 3 -12.5382 4 3 -4.2998 
5 2 -13.6816 5 2 -6.0299 
6 2 -19.9859 6 2 -8.5011 
6 4 -22.4329 6 4 -11.12 
7 5 -13.5614 7 5 -6.8753 
7 6 -9.2386 7 6 -4.0247 
8 6 -24.6942 8 6 -23.9158 
9 6 -5.789 9 6 3.4556 
10 6 -3.308 10 6 2.0044 
11 9 0 11 9 0 
10 9 -5.789 10 9 3.5076 
12 4 1.6716 12 4 2.0411 
13 12 37 13 12 11.3529 
14 12 -5.351 14 12 -0.7993 
15 12 -9.4115 15 12 1.1851 
16 12 -9.1841 16 12 0.2777 
15 14 0.8522 15 14 0.8036 
17 16 -5.6534 17 16 2.1506 





19 18 -5.8457 19 18 0.3818 
20 19 3.6632 20 19 3.8026 
20 10 -5.8632 20 10 -4.5026 
17 10 -3.3466 17 10 -7.9506 
21 10 2.2775 21 10 11.7689 
22 10 3.817 22 10 8.6159 
22 21 19.8706 22 21 23.1551 
23 15 8.9147 23 15 5.4671 
24 22 2.1758 24 22 -7.6815 
24 23 -7.0191 24 23 -0.7462 
25 24 3.8918 25 24 -1.706 
26 25 -3.5 26 25 -2.3 
27 25 7.5007 27 25 0.784 
27 28 6.113 27 28 6.398 
29 27 -6.0838 29 27 -1.512 
30 27 -6.9511 30 27 -1.3534 
30 29 -3.6489 30 29 -0.5466 
28 8 5.3414 28 8 4.33 
28 6 0.7716 28 6 1.7547 
 
Table 21A:  Bad Data Measurements for the IEEE 30 Bus 
System 
Voltage Measurements Real Power Injection 
Measurements 
































1 1 0 2 39.27 -139.27 2 19.299 -119.299 
7 0.9674 1.3 12 -11.2 -110.2 8 -30 70 
13 1 1.4 20 -2.2 29.2 10 -2 50 
19 0.9653 0 25 0 75 22 39.57 99.57 







Table 21B:  Bad Data Measurements for the IEEE 30 Bus 
System Continued 




















4 6 22.4991 -222.499 6 8 24.4281 -
54.4281 
15 18 9.1646 159.1646 16 17 -2.0777 60.0777 
21 22 -19.7775 69.7775 21 22 -22.9689 66.9689 
11 9 0 100 22 21 23.1551 -
23.1551 
22 21 19.8706 -89.8706 28 8 4.33 40.33 
 
Table 22A:  Measurement Data for the IEEE 39 Bus System 
Voltage 
Magnitude 














1 1.0475 1 -9.5803 1 0 1 0 
2 1.0489 2 -7.0216 2 0 2 0 
3 1.0304 3 -9.8686 3 -322 3 -2.4 
4 1.0038 4 -10.6634 4 -500 4 -184 
5 1.005 5 -9.4759 5 0 5 0 
6 1.0073 6 -8.7736 6 0 6 0 
7 0.9966 7 -10.9775 7 -233.8 7 -84 
8 0.9956 8 -11.4836 8 -522 8 -176.6 
9 1.0281 9 -11.3081 9 0 9 0 
10 1.017 10 -6.3893 10 0 10 0 
11 1.0125 11 -7.2027 11 0 11 0 
12 1 12 -7.2184 12 -8.5 12 -88 
13 1.0142 13 -7.104 13 0 13 0 
14 1.0117 14 -8.7739 14 0 14 0 





16 1.0322 16 -7.7896 16 -329.4 16 -32.3 
17 1.0339 17 -8.787 17 0 17 0 
18 1.0313 18 -9.6271 18 -158 18 -30 
19 1.05 19 -3.1654 19 0 19 0 
20 0.991 20 -4.5769 20 -680 20 -103 
21 1.0321 21 -5.384 21 -274 21 -115 
22 1.05 22 -0.9368 22 0 22 0 
23 1.045 23 -1.135 23 -247.5 23 -84.6 
24 1.0377 24 -7.67 24 -308.6 24 92.2 
25 1.0575 25 -5.66 25 -224 25 -47.2 
26 1.0521 26 -6.9173 26 -139 26 -17 
27 1.0379 27 -8.9291 27 -281 27 -75.5 
28 1.0502 28 -3.4056 28 -206 28 -27.6 
29 1.05 29 -0.6465 29 -283.5 29 -26.9 
30 1.0475 30 -4.6023 30 250 30 144.963 
31 0.982 32 1.608 31 564.036 31 202.721 
32 0.9831 33 2.0517 32 650 32 205.91 
33 0.9972 34 0.6133 33 632 33 108.971 
34 1.0123 35 4.0241 34 508 34 167.002 
35 1.0493 36 6.7167 35 650 35 211.151 
36 1.0635 37 1.1248 36 560 36 100.46 
37 1.0278 38 6.4168 37 540 37 0.6807 
38 1.0265 39 -11.1173 38 830 38 22.6799 
39 1.03   39 -104 39 -
161.953 
 
Table 22B:  Measurement Data for the IEEE 39 Bus System 
Continued 















1 2 -118.575 1 2 -29.1584 
1 39 118.5751 1 39 29.1584 
2 3 364.6817 2 3 92.1279 





3 4 74.973 3 4 112.9955 
3 18 -33.996 3 18 -15.2655 
4 5 -163.171 4 5 -4.2167 
4 14 -262.115 4 14 -48.1307 
5 6 -481.114 5 6 -53.0429 
5 8 317.7312 5 8 58.9802 
6 7 425.9644 6 7 91.5916 
6 11 -343.506 6 11 -36.6759 
7 8 191.0355 7 8 1.6256 
8 9 -14.215 8 9 -106.862 
9 39 -14.3994 9 39 -70.8159 
10 11 347.0312 10 11 72.8168 
10 13 302.9688 10 13 36.889 
13 14 296.2605 13 14 -6.2485 
14 15 32.8184 14 15 -40.2995 
15 16 -287.209 15 16 -156.015 
16 17 206.0546 16 17 -41.2595 
16 19 -451.294 16 19 -55.1094 
16 21 -329.599 16 21 14.0678 
16 24 -42.6792 16 24 -97.5705 
17 18 192.2524 17 18 11.4904 
17 27 13.5156 17 27 -42.0707 
21 22 -604.42 21 22 -87.6476 
22 23 42.795 22 23 41.9057 
23 24 353.8393 23 24 -0.22 
25 26 76.6524 25 26 -17.8817 
26 27 268.4882 26 27 67.4566 
26 28 -140.824 26 28 -21.6212 
26 29 -190.184 26 29 -25.3678 
28 29 -347.612 28 29 28.2944 
12 11 -2.1878 12 11 -42.1709 
12 13 -6.3122 12 13 -45.8291 
6 31 -564.036 6 31 -109.591 
10 32 -650 10 32 -109.706 
19 33 -629.105 19 33 -50.2378 
20 34 -505.489 20 34 -116.774 
22 35 -650 22 35 -150.487 
23 36 -558.569 23 36 -22.6157 





2 30 -250 2 30 -131.186 
29 38 -824.766 29 38 79.3875 
19 20 174.7299 19 20 -9.4676 
2 1 119.0262 2 1 -42.3183 
39 1 -118.402 39 1 -105.763 
3 2 -362.977 3 2 -100.13 
25 2 237.6914 25 2 -92.6788 
4 3 -74.7136 4 3 -131.653 
18 3 34.0082 18 3 -7.3068 
5 4 163.3827 5 4 -5.9373 
14 4 262.6741 14 4 43.1095 
6 5 481.5775 6 5 54.6751 
8 5 -316.897 8 5 -62.0643 
7 6 -424.836 7 6 -85.6256 
11 6 344.3261 11 6 32.1164 
8 7 -190.888 8 7 -7.6737 
9 8 14.3994 9 8 70.8159 
39 9 14.4019 39 9 -56.1899 
11 10 -346.543 11 10 -75.0724 
13 10 -302.607 13 10 -40.5229 
14 13 -295.492 14 13 -2.81 
15 14 -32.7912 15 14 3.0145 
16 15 288.1173 16 15 147.5716 
17 16 -205.768 17 16 30.5803 
19 16 454.3749 19 16 59.7054 
21 16 330.4202 21 16 -27.3524 
24 16 42.7092 24 16 90.8759 
18 17 -192.008 18 17 -22.6932 
27 17 -13.5058 27 17 7.6873 
22 21 607.205 22 21 108.5815 
23 22 -42.7703 23 22 -61.7643 
24 23 -351.309 24 23 1.3241 
26 25 -76.4809 26 25 -37.4676 
27 26 -267.494 27 26 -83.1873 
28 26 141.6121 28 26 -55.8944 
29 26 192.0973 29 26 -67.3239 
29 28 349.1684 29 28 -38.9636 
11 12 2.2167 11 12 42.956 





31 6 564.0359 31 6 202.7214 
32 10 650 32 10 205.9098 
33 19 632 33 19 108.9706 
34 20 508 34 20 167.0025 
35 22 650 35 22 211.1514 
36 23 560 36 23 100.4599 
37 25 540 37 25 0.6807 
30 2 250 30 2 144.9626 
38 29 830 38 29 22.6799 
20 19 -174.511 20 19 13.774 
 
Table 23A:  Bad Data Measurements for the IEEE 39 Bus 
System 
































4 1.0038 0.2 3 -322 3220 7 -84 840 
10 1.017 0.1 7 -233.8 2330.8 12 -88 88 
14 1.0117 0.2 15 -320 3200 21 -115 115 
23 1.045 0.2 20 -680 -6800 28 -27.6 270.6 




39 1.03 0 31 564.036 -564.036 36 100.46 -
1000.46 









Table 23B:  Bad Data Measurements for the IEEE 39 Bus 
System Continued 




















2 25 -233.708 2330.708 3 4 112.9955 -1121 
10 11 347.0312 -3470.03 6 31 -109.591 1090.591 
17 18 192.2524 -192.252 39 1 -105.763 1050.763 
29 38 -824.766 8240.766 7 6 -85.6256 850.6256 
11 6 344.3261 -3440.33 23 22 -61.7643 610.7643 
24 23 -351.309 3510.309 32 10 205.9098 -2050.91 
 


















1 1.04 2 -1.1882 1 423.664 1 111.85 
2 1.01 3 -5.9881 2 -3 2 -88.755 
3 0.985 4 -7.3374 3 -1 3 -
21.9049 
4 0.9808 5 -8.5464 4 0 4 0 
5 0.9765 6 -8.6741 5 -13 5 -4 
6 0.98 7 -7.6014 6 -75 6 -1.1286 
7 0.9842 8 -4.4779 7 0 7 0 
8 1.005 9 -9.5847 8 300 8 40.0996 
9 0.98 10 -
11.4497 
9 -121 9 -
23.7116 
10 0.9862 11 -
10.1932 
10 -5 10 -2 
11 0.974 12 -
10.4712 
11 0 11 0 





13 0.9789 14 -9.3503 13 -18 13 -2.3 
14 0.9702 15 -7.1902 14 -10.5 14 -5.3 
15 0.988 16 -8.8589 15 -22 15 -5 
16 1.0134 17 -5.3959 16 -43 16 -3 
17 1.0175 18 -
11.7296 
17 -42 17 -8 
18 1.0007 19 -
13.2265 
18 -27.2 18 0.2 
19 0.9702 20 -
13.4443 
19 -3.3 19 -0.6 
20 0.9638 21 -12.929 20 -2.3 20 -1 
21 1.0085 22 -
12.8743 
21 0 21 0 
22 1.0097 23 -
12.9396 
22 0 22 0 
23 1.0083 24 -
13.2921 
23 -6.3 23 -2.1 
24 0.9992 25 -
18.1732 
24 0 24 0 
25 0.9825 26 -
12.9813 
25 -6.3 25 2.7 
26 0.9588 27 -
11.5136 
26 0 26 0 
27 0.9815 28 -
10.4816 
27 -9.3 27 -0.5 
28 0.9967 29 -9.7718 28 -4.6 28 -2.3 
29 1.0102 30 -
18.7196 
29 -17 29 -2.6 
30 0.9627 31 -
19.3838 
30 -3.6 30 -1.8 
31 0.9359 32 -
18.5123 
31 -5.8 31 -2.9 
32 0.9499 33 -18.552 32 -1.6 32 -0.8 
33 0.9476 34 -14.149 33 -3.8 33 -1.9 
34 0.9592 35 -
13.9062 
34 0 34 0 
35 0.9662 36 -
13.6348 
35 -6 35 -3 
36 0.9758 37 -
13.4459 
36 0 36 0 
37 0.9849 38 -
12.7346 
37 0 37 0 
38 1.0128 39 -13.491 38 -14 38 -7 
39 0.9828 40 -
13.6582 
39 0 39 0 
40 0.9728 41 -
14.0767 
40 0 40 0 
41 0.9962 42 -
15.5328 





42 0.9665 43 -
11.3544 
42 -7.1 42 -4.4 
43 1.0096 44 -
11.8565 
43 -2 43 -1 
44 1.0168 45 -9.2701 44 -12 44 -1.8 
45 1.036 46 -
11.1161 
45 0 45 0 
46 1.0598 47 -
12.5116 
46 0 46 0 
47 1.0333 48 -
12.6107 
47 -29.7 47 -11.6 
48 1.0274 49 -
12.9361 
48 0 48 0 
49 1.0362 50 -
13.4127 
49 -18 49 -8.5 
50 1.0233 51 -
12.5334 
50 -21 50 -10.5 
51 1.0523 52 -
11.4976 
51 -18 51 -5.3 
52 0.9804 53 -
12.2526 
52 -4.9 52 -2.2 
53 0.9709 54 -
11.7097 
53 -20 53 -3.7 
54 0.9963 55 -
10.8011 
54 -4.1 54 -1.4 
55 1.0308 56 -
16.0651 
55 -6.8 55 -3.4 
56 0.9684 57 -
16.5837 
56 -7.6 56 -2.2 
57 0.9648   57 -6.7 57 -2 
 
Table 24B:  Measurement Data for the IEEE 57 Bus System 
Continued 















1 2 102.0883 1 2 74.9969 
2 3 97.7729 2 3 -4.6396 
3 4 60.2128 3 4 -8.1793 
4 5 13.7984 4 5 -4.4319 
4 6 14.1569 4 6 -5.0935 





6 8 -42.5014 6 8 -6.5643 
8 9 178.0287 8 9 19.8259 
9 10 17.1711 9 10 -9.2251 
9 11 12.903 9 11 2.0685 
9 12 2.5489 9 12 -15.8538 
9 13 2.3159 9 13 -1.9601 
13 14 -10.3547 13 14 22.3375 
13 15 -48.892 13 15 4.8896 
1 15 148.9854 1 15 33.7868 
1 16 79.2472 1 16 -0.8698 
1 17 93.3428 1 17 3.9357 
3 15 33.7674 3 15 -18.1905 
4 18 31.8344 4 18 3.6344 
5 6 0.6681 5 6 -6.2362 
7 8 -77.9353 7 8 -12.4106 
10 12 -17.6045 10 12 -20.0896 
11 13 -9.9254 11 13 -4.3909 
12 13 -0.4861 12 13 60.3512 
12 16 -33.3972 12 16 8.8191 
12 17 -48.4619 12 17 9.1667 
14 15 -68.8359 14 15 -9.5999 
18 19 4.6343 18 19 1.3852 
19 20 1.2266 19 20 0.6251 
21 20 1.0791 21 20 0.3946 
21 22 -1.0791 21 22 -0.3946 
22 23 9.654 22 23 3.1105 
23 24 3.344 23 24 0.9951 
24 25 13.859 24 25 3.3611 
24 26 -10.5366 24 26 -1.5529 
26 27 -10.5366 26 27 -1.6114 
27 28 -20.0405 27 28 -2.4253 
28 29 -24.9019 28 29 -5.1288 
7 29 60.0908 7 29 13.0263 
25 30 7.559 25 30 4.629 
30 31 3.8492 30 31 2.6646 
31 32 -2.0279 31 32 -0.3529 
32 33 3.8079 32 33 1.9072 
34 32 7.4603 34 32 3.7858 





35 36 -13.4993 35 36 -6.5477 
36 37 -17.0672 36 37 -10.614 
37 38 -21.0486 37 38 -13.699 
37 39 3.8584 37 39 2.9297 
36 40 3.4647 36 40 4.0883 
22 38 -10.734 22 38 -3.5065 
11 41 9.1869 11 41 3.5302 
41 42 8.8752 41 42 3.2721 
41 43 -11.5941 41 43 -2.9518 
38 44 -24.3455 38 44 5.2301 
15 45 37.3329 15 45 -0.7291 
14 46 47.8945 14 46 27.3968 
46 47 47.8945 46 47 25.4711 
47 48 17.59 47 48 12.4345 
48 49 0.0818 48 49 -7.3768 
49 50 9.6649 49 50 4.4316 
50 51 -11.4194 50 51 -6.2031 
10 51 29.6429 10 51 12.5134 
13 49 32.4265 13 49 33.8035 
29 52 17.9168 29 52 2.5506 
52 53 12.5541 52 53 -0.2495 
53 54 -7.5709 53 54 -4.4717 
54 55 -11.825 54 55 -6.062 
11 43 13.5941 11 43 4.8545 
44 45 -36.5205 44 45 3.2819 
40 56 3.4557 40 56 4.0742 
56 41 -5.4294 56 41 0.6627 
56 42 -1.5781 56 42 1.4628 
39 57 3.8526 39 57 2.9206 
57 56 -2.8474 57 56 0.6057 
38 49 -4.6582 38 49 -10.5324 
38 48 -17.2244 38 48 -19.3939 
9 55 18.9331 9 55 10.3818 
2 1 -100.773 2 1 -84.1154 
3 2 -94.9802 3 2 4.4649 
4 3 -59.7896 4 3 5.891 
5 4 -13.6681 5 4 2.2362 
6 4 -14.0621 6 4 2.075 





8 6 43.1456 8 6 5.2211 
9 8 -174.872 9 8 -9.1229 
10 9 -17.0384 10 9 5.5762 
11 9 -12.8557 11 9 -3.9937 
12 9 -2.445 12 9 8.6431 
13 9 -2.3132 13 9 -1.9258 
14 13 10.4415 14 13 -23.0968 
15 13 49.5731 15 13 -4.9138 
15 1 -145.081 15 1 -23.989 
16 1 -76.6093 16 1 7.0828 
17 1 -91.419 17 1 1.7673 
15 3 -33.5367 15 3 13.6512 
18 4 -31.8344 18 4 -1.172 
6 5 -0.6579 6 5 5.0712 
8 7 78.8257 8 7 15.0526 
12 10 17.7902 12 10 17.6507 
13 11 9.9514 13 11 2.684 
13 12 1.182 13 12 -64.0888 
16 12 33.6093 16 12 -10.0828 
17 12 49.419 17 12 -9.7673 
15 14 69.7112 15 14 10.9808 
19 18 -4.5266 19 18 -1.2251 
20 19 -1.2209 20 19 -0.6164 
20 21 -1.0791 20 21 -0.3836 
22 21 1.08 22 21 0.3961 
23 22 -9.644 23 22 -3.0951 
24 23 -3.3224 24 23 -1.8083 
25 24 -13.859 25 24 -2.1335 
26 24 10.5366 26 24 1.6114 
27 26 10.7405 27 26 1.9253 
28 27 20.3019 28 27 2.8288 
29 28 25.1739 29 28 5.5108 
29 7 -60.0908 29 7 -10.6614 
30 25 -7.4492 30 25 -4.4646 
31 30 -3.7721 31 30 -2.5471 
32 31 2.0524 32 31 0.3894 
33 32 -3.8 33 32 -1.9 
32 34 -7.4603 32 34 -3.0967 





36 35 13.6025 36 35 6.5257 
37 36 17.1902 37 36 10.7693 
38 37 21.4702 38 37 14.1527 
39 37 -3.8526 39 37 -2.9206 
40 36 -3.4557 40 36 -4.0742 
38 22 10.758 38 22 3.5434 
41 11 -9.1869 41 11 -2.8327 
42 41 -8.6886 42 41 -2.9547 
43 41 11.5941 43 41 3.546 
44 38 24.5205 44 38 -5.0819 
45 15 -37.3329 45 15 2.0864 
46 14 -47.8945 46 14 -25.4711 
47 46 -47.29 47 46 -24.0345 
48 47 -17.5109 48 47 -12.3332 
49 48 -0.0417 49 48 6.9279 
50 49 -9.5806 50 49 -4.2969 
51 50 11.6429 51 50 6.5579 
51 10 -29.6429 51 10 -11.8579 
49 13 -32.4265 49 13 -30.3002 
52 29 -17.4541 52 29 -1.9505 
53 52 -12.4291 53 52 0.411 
54 53 7.725 54 53 4.662 
55 54 12.1331 55 54 6.4649 
43 11 -13.5941 43 11 -4.546 
45 44 37.3329 45 44 -2.0864 
56 40 -3.4557 56 40 -3.7435 
41 56 5.6059 41 56 -0.4876 
42 56 1.5886 42 56 -1.4453 
57 39 -3.8526 57 39 -2.6057 
56 57 2.8632 56 57 -0.582 
49 38 4.8033 49 38 10.4407 
48 38 17.4291 48 38 19.7101 








Table 25A:  Bad Data Measurements for the IEEE 57 Bus 
System 
Voltage Measurements Real Power Injection 
Measurements 































5 0.9765 0 1 423.664 0 3 -
21.9049 
-218.905 
12 1.015 1.5 8 300 3000 8 40.0996 -940.1 
19 0.9702 1.6 18 -27.2 270.2 12 104.631 1504.631 
23 1.0083 0 25 -6.3 -156.3 17 -8 -758 
26 0.9588 1.3 29 -17 817 23 -2.1 -247.1 
33 0.9476 1.3 35 -6 -786 30 -1.8 -104.8 
40 0.9728 0 42 -7.1 -700.1 35 -3 793 
44 1.0168 1.2 47 -29.7 -729.7 41 -3 -300 
50 1.0233 1.5 54 -4.1 -874.1 47 -11.6 151.6 
55 1.0308 1.3 57 -6.7 -600.7 57 -2 245 
 
Table 25B:  Bad Data Measurements for the IEEE 57 Bus 
System Continued 




















1 15 148.9854 -
1148.99 
1 2 74.9969 -274.997 
10 12 -17.6045 -
170.605 
8 9 19.8259 195.8259 
24 26 -10.5366 910.536
6 
7 8 -12.4106 -120.411 
7 29 60.0908 600.090
8 
41 43 -2.9518 -215.952 
41 43 -11.5941 -
181.594 
39 57 2.9206 212.9206 
15 1 -145.081 2545.08
1 
14 13 -23.0968 623.0968 
19 18 -4.5266 -
405.527 
20 21 -0.3836 -520.384 
29 7 -60.0908 -
600.091 





38 37 21.4702 210.470
2 
38 22 3.5434 305.5434 
55 9 -18.9331 -
180.933 
55 54 6.4649 600.4649 
 
Table 26A:  Measurement Data for the IEEE 118 Bus System 
Voltage 
Magnitude 














1 0.955 1 10.67 1 -51 1 -27 
2 0.971 2 11.22 2 -20 2 -9 
3 0.968 3 11.56 3 -39 3 -10 
4 0.998 4 15.28 4 -39 4 -12 
5 1.002 5 15.73 5 0 5 -40 
6 0.99 6 13 6 -52 6 -22 
7 0.989 7 12.56 7 -19 7 -2 
8 1.015 8 20.77 8 -28 8 0 
9 1.043 9 28.02 9 0 9 0 
10 1.05 10 35.61 10 450 10 0 
11 0.985 11 12.72 11 -70 11 -23 
12 0.99 12 12.2 12 38 12 -10 
13 0.968 13 11.35 13 -34 13 -16 
14 0.984 14 11.5 14 -14 14 -1 
15 0.97 15 11.23 15 -90 15 -30 
16 0.984 16 11.91 16 -25 16 -10 
17 0.995 17 13.74 17 -11 17 -3 
18 0.973 18 11.53 18 -60 18 -34 
19 0.963 19 11.05 19 -45 19 -25 
20 0.958 20 11.93 20 -18 20 -3 
21 0.959 21 13.52 21 -14 21 -8 
22 0.97 22 16.08 22 -10 22 -5 
23 1 23 21 23 -7 23 -3 
24 0.992 24 20.89 24 -13 24 0 
25 1.05 25 27.93 25 220 25 0 
26 1.015 26 29.71 26 314 26 0 





28 0.962 28 13.62 28 -17 28 -7 
29 0.963 29 12.63 29 -24 29 -4 
30 0.968 30 18.79 30 0 30 0 
31 0.967 31 12.75 31 -36 31 -27 
32 0.964 32 14.8 32 -59 32 -23 
33 0.972 33 10.63 33 -23 33 -9 
34 0.986 34 11.3 34 -59 34 -12 
35 0.981 35 10.87 35 -33 35 -9 
36 0.98 36 10.87 36 -31 36 -17 
37 0.992 37 11.77 37 0 37 -25 
38 0.962 38 16.91 38 0 38 0 
39 0.97 39 8.41 39 -27 39 -11 
40 0.97 40 7.35 40 -66 40 -23 
41 0.967 41 6.92 41 -37 41 -10 
42 0.985 42 8.53 42 -96 42 -23 
43 0.978 43 11.28 43 -18 43 -7 
44 0.985 44 13.82 44 -16 44 2 
45 0.987 45 15.67 45 -53 45 -12 
46 1.005 46 18.49 46 -9 46 0 
47 1.017 47 20.73 47 -34 47 0 
48 1.021 48 19.93 48 -20 48 4 
49 1.025 49 20.94 49 117 49 -30 
50 1.001 50 18.9 50 -17 50 -4 
51 0.967 51 16.28 51 -17 51 -8 
52 0.957 52 15.32 52 -18 52 -5 
53 0.946 53 14.35 53 -23 53 -11 
54 0.955 54 15.26 54 -65 54 -32 
55 0.952 55 14.97 55 -63 55 -22 
56 0.954 56 15.16 56 -84 56 -18 
57 0.971 57 16.36 57 -12 57 -3 
58 0.959 58 15.51 58 -12 58 -3 
59 0.985 59 19.37 59 -122 59 -113 
60 0.993 60 23.15 60 -78 60 -3 
61 0.995 61 24.04 61 160 61 0 
62 0.998 62 23.43 62 -77 62 -14 
63 0.969 63 22.75 63 0 63 0 
64 0.984 64 24.52 64 0 64 0 
65 1.005 65 27.65 65 391 65 0 





67 1.02 67 24.84 67 -28 67 -7 
68 1.003 68 27.55 68 0 68 0 
69 1.035 70 22.58 69 516.4 69 0 
70 0.984 71 22.15 70 -66 70 -20 
71 0.987 72 20.98 71 0 71 0 
72 0.98 73 21.94 72 -12 72 0 
73 0.991 74 21.64 73 -6 73 0 
74 0.958 75 22.91 74 -68 74 -15 
75 0.967 76 21.77 75 -47 75 -11 
76 0.943 77 26.72 76 -68 76 -36 
77 1.006 78 26.42 77 -61 77 -28 
78 1.003 79 26.72 78 -71 78 -26 
79 1.009 80 28.96 79 -39 79 -12 
80 1.04 81 28.1 80 347 80 -26 
81 0.997 82 27.24 81 0 81 0 
82 0.989 83 28.42 82 -54 82 -7 
83 0.985 84 30.95 83 -20 83 0 
84 0.98 85 32.51 84 -11 84 -7 
85 0.985 86 31.14 85 -24 85 -15 
86 0.987 87 31.4 86 -21 86 -10 
87 1.015 88 35.64 87 4 87 0 
88 0.987 89 39.69 88 -48 88 -10 
89 1.005 90 33.29 89 607 89 0 
90 0.985 91 33.31 90 -163 90 -42 
91 0.98 92 33.8 91 -10 91 0 
92 0.993 93 30.79 92 -65 92 -10 
93 0.987 94 28.64 93 -12 93 -7 
94 0.991 95 27.67 94 -30 94 -16 
95 0.981 96 27.51 95 -42 95 -31 
96 0.993 97 27.88 96 -38 96 -15 
97 1.011 98 27.4 97 -15 97 -9 
98 1.024 99 27.04 98 -34 98 -8 
99 1.01 100 28.03 99 -42 99 0 
100 1.017 101 29.61 100 215 100 -18 
101 0.993 102 32.3 101 -22 101 -15 
102 0.991 103 24.44 102 -5 102 -3 
103 1.001 104 21.69 103 17 103 -16 
104 0.971 105 20.57 104 -38 104 -25 





106 0.962 107 17.53 106 -43 106 -16 
107 0.952 108 19.38 107 -50 107 -6 
108 0.967 109 18.93 108 -2 108 -1 
109 0.967 110 18.09 109 -8 109 -3 
110 0.973 111 19.74 110 -39 110 -24 
111 0.98 112 14.99 111 36 111 0 
112 0.975 113 13.74 112 -68 112 -13 
113 0.993 114 14.46 113 -6 113 0 
114 0.96 115 14.46 114 -8 114 -3 
115 0.96 116 27.12 115 -22 115 -7 
116 1.005 117 10.67 116 -184 116 0 
117 0.974 118 21.92 117 -20 117 -8 
118 0.949   118 -33 118 -15 
 
Table 26B:  Measurement Data for the IEEE 118 Bus System 
Continued 















1 2 -12.35 1 2 -13.04 
1 3 -38.65 1 3 -17.06 
4 5 -103.23 4 5 -26.79 
3 5 -68.11 3 5 -14.49 
5 6 88.47 5 6 4.11 
6 7 35.54 6 7 -4.77 
8 9 -440.64 8 9 -89.73 
8 5 338.47 8 5 124.73 
9 10 -445.25 9 10 -24.43 
4 11 64.23 4 11 -0.22 
5 11 77.22 5 11 2.97 
11 12 34.29 11 12 -35.14 
2 12 -32.45 2 12 -20.01 
3 12 -9.79 3 12 -12.4 
7 12 16.48 7 12 -6.51 





12 14 18.31 12 14 2.62 
13 15 0.77 13 15 -3.84 
14 15 4.24 14 15 3.14 
12 16 7.51 12 16 4.3 
15 17 -103.86 15 17 -24.27 
16 17 -17.51 16 17 -3.68 
17 18 80.27 17 18 24.76 
18 19 19.39 18 19 16.83 
19 20 -10.62 19 20 5.17 
15 19 11.53 15 19 15.72 
20 21 -28.67 20 21 4.71 
21 22 -42.84 21 22 -2.1 
22 23 -53.26 22 23 -6.76 
23 24 8.28 23 24 10.42 
23 25 -162.56 23 25 -26.16 
26 25 90.29 26 25 21.58 
25 27 143.52 25 27 30.06 
27 28 32.88 27 28 -0.59 
28 29 15.66 28 29 -6.57 
30 17 231.19 30 17 92.97 
8 30 74.16 8 30 28.15 
26 30 223.71 26 30 -11.46 
17 31 14.77 17 31 11.52 
29 31 -8.42 29 31 -8.64 
23 32 92.98 23 32 5.05 
31 32 -29.86 31 32 12.4 
27 32 12.53 27 32 1.76 
15 33 7.31 15 33 -4.42 
19 34 -3.59 19 34 -10.4 
35 36 0.84 35 36 4.04 
35 37 -33.84 35 37 -13.04 
33 37 -15.72 33 37 -10.49 
34 36 30.25 34 36 4.7 
34 37 -94.31 34 37 -44.2 
38 37 243.37 38 37 113.6 
37 39 54.91 37 39 2.98 
37 40 44.02 37 40 -3.68 
30 38 62.35 30 38 19.03 





40 41 15.45 40 41 1.19 
40 42 -11.84 40 42 -6.45 
41 42 -21.59 41 42 -7.79 
43 44 -16.59 43 44 -1.33 
34 43 1.41 34 43 1.63 
44 45 -32.77 44 45 5.48 
45 46 -36.33 45 46 -3.57 
46 47 -31.11 46 47 -1.22 
46 48 -14.76 46 48 -5.83 
47 49 -9.54 47 49 -10.84 
42 49 -129.74 42 49 10.48 
45 49 -49.7 45 49 -2.08 
48 49 -34.9 48 49 3.21 
49 50 53.66 49 50 13.43 
49 51 66.63 49 51 20.44 
51 52 28.56 51 52 6.25 
52 53 10.37 52 53 1.99 
53 54 -12.68 53 54 -5.55 
49 54 75.51 49 54 24.27 
54 55 7.07 54 55 1.46 
54 56 18.53 54 56 4.35 
55 56 -21.42 55 56 -5.82 
56 57 -22.99 56 57 -9.1 
50 57 35.88 50 57 9.14 
56 58 -6.67 56 58 -3.69 
51 58 18.79 51 58 3.16 
54 59 -30.38 54 59 -7.51 
56 59 -57.27 56 59 -8.08 
55 59 -34.52 55 59 -8.26 
59 60 -43.32 59 60 3.57 
59 61 -51.72 59 61 5.03 
60 61 -112.07 60 61 8.52 
60 62 -9.87 60 62 -7.11 
61 62 25.49 61 62 -13.86 
63 59 151.77 63 59 67.48 
63 64 -151.77 63 64 -67.48 
64 61 30.54 64 61 13.99 
38 65 -181.28 38 65 -57.63 





49 66 -264.44 49 66 8.66 
62 66 -37.16 62 66 -17.26 
62 67 -24.3 62 67 -14.41 
65 66 8.54 65 66 72.25 
66 67 53.16 66 67 19.27 
65 68 14.18 65 68 -22.43 
47 69 -55.94 47 69 11.63 
49 69 -46.54 49 69 10.65 
68 69 -125.8 68 69 112.82 
69 70 108.38 69 70 16.07 
24 70 -6.22 24 70 -2.97 
70 71 16.65 70 71 -12.38 
24 72 1.47 24 72 3.31 
71 72 10.6 71 72 -0.94 
71 73 6.01 71 73 -10.74 
70 74 16.21 70 74 12.89 
70 75 -0.13 70 75 9.94 
69 75 110.01 69 75 20.49 
74 75 -51.99 74 75 -6.19 
76 77 -61.15 76 77 -21.04 
69 77 62.21 69 77 6.78 
75 77 -34.61 75 77 -9.55 
77 78 45.39 77 78 6.61 
78 79 -25.68 78 79 -18.37 
77 80 -140.94 77 80 -57.96 
79 80 -64.74 79 80 -29.58 
68 81 -44.15 68 81 -4.61 
81 80 -44.2 81 80 75.54 
77 82 -3.03 77 82 17.55 
82 83 -47.22 82 83 24.39 
83 84 -24.79 83 84 14.69 
83 85 -42.77 83 85 12 
84 85 -36.35 84 85 8.99 
85 86 17.17 85 86 -7.35 
86 87 -3.95 86 87 -15.09 
85 88 -50.39 85 88 7.6 
85 89 -71.24 85 89 0.68 
88 89 -98.93 88 89 -2.47 





90 91 1.41 90 91 4.42 
89 92 265.13 89 92 -7.17 
91 92 -8.6 91 92 -6.63 
92 93 57.62 92 93 -11.66 
92 94 52.17 92 94 -15.21 
93 94 44.72 93 94 -19.5 
94 95 40.86 94 95 9.01 
80 96 18.97 80 96 21.07 
82 96 -9.94 82 96 -6.57 
94 96 19.79 94 96 -9.82 
80 97 26.42 80 97 25.75 
80 98 28.95 80 98 8.32 
80 99 19.56 80 99 8.17 
92 100 31.5 92 100 -16.53 
94 100 4.28 94 100 -50.54 
95 96 -1.38 95 96 -21.69 
96 97 -11.1 96 97 -20.16 
98 100 -5.26 98 100 2.43 
99 100 -22.65 99 100 -4.59 
100 101 -16.74 100 101 22.9 
92 102 44.65 92 102 -8.39 
101 102 -38.98 101 102 10.13 
100 103 121.75 100 103 -22.15 
100 104 56.18 100 104 10.65 
103 104 32.45 103 104 13.87 
103 105 43.35 103 105 12.85 
100 106 60.36 100 106 9.48 
104 105 48.58 104 105 2.63 
105 106 8.86 105 106 3.88 
105 107 26.75 105 107 -2.37 
105 108 23.97 105 108 -11.13 
106 107 23.98 106 107 -3.73 
108 109 21.77 108 109 -10.92 
103 110 60.6 103 110 8.35 
109 110 13.71 109 110 -13.39 
110 111 -35.7 110 111 0.96 
110 112 69.46 110 112 -30.61 
17 113 2.06 17 113 5.9 





32 114 9.37 32 114 1.78 
27 115 20.72 27 115 5.06 
114 115 1.36 114 115 0.22 
68 116 184.13 68 116 -66.36 
12 117 20.15 12 117 5.2 
75 118 40.21 75 118 23.59 
76 118 -6.85 76 118 -9.69 
2 1 12.45 2 1 11.01 
3 1 38.9 3 1 16.88 
5 4 103.43 5 4 27.49 
5 3 69.35 5 3 17.28 
6 5 -87.54 6 5 -1.3 
7 6 -35.48 7 6 4.51 
9 8 445.25 9 8 24.43 
5 8 -338.47 5 8 -92.01 
10 9 450 10 9 -51.04 
11 4 -63.36 11 4 1.35 
11 5 -76.02 11 5 -0.62 
12 11 -34.15 12 11 35.13 
12 2 32.73 12 2 19.42 
12 3 9.89 12 3 8.86 
12 7 -16.45 12 7 5.76 
13 11 -34.77 13 11 -12.16 
14 12 -18.24 14 12 -4.14 
15 13 -0.77 15 13 -2.04 
15 14 -4.21 15 14 -7.83 
16 12 -7.49 16 12 -6.32 
17 15 105.44 17 15 25.22 
17 16 17.66 17 16 -0.3 
18 17 -79.39 18 17 -22.4 
19 18 -19.31 19 18 -17.55 
20 19 10.67 20 19 -7.71 
19 15 -11.47 19 15 -16.5 
21 20 28.84 21 20 -5.9 
22 21 43.26 22 21 1.76 
23 22 54.3 23 22 7.69 
24 23 -8.25 24 23 -15.24 
25 23 166.76 25 23 38.63 





27 25 -137.13 27 25 -15.25 
28 27 -32.66 28 27 -0.43 
29 28 -15.58 29 28 4.64 
17 30 -231.19 17 30 -70.1 
30 8 -73.81 30 8 -75.42 
30 26 -219.73 30 26 -36.57 
31 17 -14.57 31 17 -14.73 
31 29 8.43 31 29 7.92 
32 23 -90.2 32 23 -6.24 
32 31 30.2 32 31 -13.6 
32 27 -12.49 32 27 -3.43 
33 15 -7.28 33 15 1.49 
34 19 3.65 34 19 4.6 
36 35 -0.84 36 35 -4.29 
37 35 33.99 37 35 12.43 
37 33 15.86 37 33 7.46 
36 34 -30.16 36 34 -4.98 
37 34 94.59 37 34 44.29 
37 38 -243.37 37 38 -88.01 
39 37 -53.92 39 37 -2.3 
40 37 -42.85 40 37 2.96 
38 30 -62.09 38 30 -55.98 
40 39 -26.76 40 39 7.75 
41 40 -15.41 41 40 -2.21 
42 40 11.93 42 40 2.3 
42 41 21.81 42 41 5.24 
44 43 16.77 44 43 -3.79 
43 34 -1.41 43 34 -5.67 
45 44 33.03 45 44 -6.62 
46 45 36.87 46 45 2.12 
47 46 31.48 47 46 -0.79 
48 46 14.9 48 46 1.42 
49 47 9.57 49 47 9.28 
49 42 136.08 49 42 0.74 
49 45 51.44 49 45 2.31 
49 48 35.11 49 48 -3.93 
50 49 -52.88 50 49 -13.14 
51 49 -64.35 51 49 -17.4 





53 52 -10.32 53 52 -5.45 
54 53 12.74 54 53 2.99 
54 49 -72.96 54 49 -29.39 
55 54 -7.06 55 54 -3.25 
56 54 -18.52 56 54 -4.98 
56 55 21.45 56 55 5.57 
57 56 23.21 57 56 7.49 
57 50 -35.21 57 50 -10.49 
58 56 6.69 58 56 1.53 
58 51 -18.69 58 51 -4.53 
59 54 30.9 59 54 4.26 
59 56 58.74 59 56 2.12 
59 55 35.16 59 55 5.88 
60 59 43.94 60 59 -4.4 
61 59 52.64 61 59 -4.63 
61 60 112.41 61 60 -8.23 
62 60 9.89 62 60 5.74 
62 61 -25.42 62 61 13.2 
59 63 -151.77 59 63 -57.02 
64 63 152.25 64 63 52.51 
61 64 -30.54 61 64 -13.68 
65 38 184.49 65 38 -8.37 
65 64 183.78 65 64 40.06 
66 49 270.44 66 49 16.64 
66 62 37.93 66 62 14.68 
67 62 24.5 67 62 12.15 
66 65 -8.54 66 65 -70.55 
67 66 -52.5 67 66 -19.15 
68 65 -14.18 68 65 -41.85 
69 47 58.68 69 47 -10.07 
69 49 48.78 69 49 -12.06 
69 68 125.8 69 68 -103.64 
70 69 -104.94 70 69 -13.98 
70 24 6.22 70 24 -6.8 
71 70 -16.61 71 70 11.68 
72 24 -1.45 72 24 -7.98 
72 71 -10.55 72 71 -3.15 
73 71 -6 73 71 9.65 





75 70 0.19 75 70 -13.17 
75 69 -105.16 75 69 -18.31 
75 74 52.36 75 74 6.44 
77 76 63.21 77 76 24.39 
77 69 -61.05 77 69 -13.8 
77 75 35.41 77 75 7.38 
78 77 -45.32 78 77 -7.63 
79 78 25.74 79 78 17.95 
80 77 143.39 80 77 58.12 
80 79 65.5 80 79 31.08 
81 68 44.2 81 68 -75.54 
80 81 44.2 80 81 -73.05 
82 77 3.17 82 77 -25.28 
83 82 47.56 83 82 -26.99 
84 83 25.35 84 83 -15.99 
85 83 43.67 85 83 -12.29 
85 84 36.79 85 84 -9.24 
86 85 -17.05 86 85 5.09 
87 86 4 87 86 11.02 
88 85 50.93 88 85 -7.53 
89 85 72.49 89 85 3.73 
89 88 100.33 89 88 7.7 
90 89 -164.41 90 89 12.88 
91 90 -1.4 91 90 -6.46 
92 89 -259.58 92 89 24.25 
92 91 8.64 92 91 3.59 
93 92 -56.72 93 92 12.5 
94 92 -50.75 94 92 15.91 
94 93 -44.18 94 93 19.44 
95 94 -40.62 95 94 -9.31 
96 80 -18.66 96 80 -24.62 
96 82 9.96 96 82 1.29 
96 94 -19.66 96 94 7.98 
97 80 -26.18 97 80 -27.19 
98 80 -28.74 98 80 -10.43 
99 80 -19.35 99 80 -12.94 
100 92 -30.71 100 92 15.37 
100 94 -3.87 100 94 45.81 





97 96 11.18 97 96 18.19 
100 98 5.28 100 98 -7.3 
100 99 22.74 100 99 2.79 
101 100 16.98 101 100 -25.13 
102 92 -44.39 102 92 8.13 
102 101 39.39 102 101 -11.13 
103 100 -119.4 103 100 24.36 
104 100 -54.73 104 100 -9.41 
104 103 -31.85 104 103 -15.83 
105 103 -42.25 105 103 -13.48 
106 100 -58.14 106 100 -7.12 
105 104 -48.33 105 104 -2.61 
106 105 -8.85 106 105 -5.15 
107 105 -26.35 107 105 -0.55 
108 105 -23.77 108 105 9.92 
107 106 -23.65 107 106 0.55 
109 108 -21.71 109 108 10.39 
110 103 -59.15 110 103 -6.15 
110 109 -13.61 110 109 11.77 
111 110 36 111 110 -1.84 
112 110 -68 112 110 28.51 
113 17 -2.05 113 17 -6.65 
113 32 -3.95 113 32 13.4 
114 32 -9.36 114 32 -3.22 
115 27 -20.64 115 27 -6.53 
115 114 -1.36 115 114 -0.47 
116 68 -184 116 68 51.32 
117 12 -20 117 12 -8 
118 75 -39.87 118 75 -23.56 








Table 27A:  Bad Data Measurements for the IEEE 118 Bus 
System 






























1 0.955 0 12 38 380 1 -27 27 
11 0.985 0.2 20 -18 -180 6 -22 22 
15 0.97 1.8 28 -17 -170 12 -10 -100 
21 0.959 0.5 33 -23 -230 16 -10 10 
31 0.967 0.2 38 0 200 20 -3 3 
41 0.967 1.8 45 -53 -530 22 -5 -50 
51 0.967 0.2 48 -20 -200 32 -23 -230 
57 0.971 0 53 -23 23 42 -23 200 
61 0.995 1.8 58 -12 -120 52 -5 -500 
71 0.987 1.3 64 0 100 62 -14 140 
81 0.997 0.2 68 0 400 65 0 50 
91 0.98 1.8 84 -11 11 72 0 160 
96 0.993 1.8 88 -48 -480 78 -26 26 
105 0.965 0 94 -30 30 82 -7 -70 
109 0.967 1.1 98 -34 200 92 -10 -100 
112 0.975 1.8 105 -31 31 102 -3 300 
118 0.949 0.2 108 -2 -200 106 -16 16 











Table 27B:  Bad Data Measurements for the IEEE 118 Bus 
System Continued 
























13 15 0.77 100 23 25 -26.16 26.16 
19 20 -10.62 -100.62 41 42 -7.79 70.79 
26 25 90.29 900.29 47 49 -10.84 10.84 
30 17 231.19 -231.19 49 54 24.27 240.27 
34 36 30.25 -30.25 63 59 67.48 -67.48 
40 42 -11.84 -110.84 63 64 -67.48 67.48 
44 45 -32.77 -320.77 65 68 -22.43 22.43 
42 49 -129.74 1029.74 70 71 -12.38 12.38 
53 54 -12.68 12.68 92 94 -15.21 15.21 
56 59 -57.27 7.27 94 100 -50.54 50.54 
60 61 -112.07 112.07 105 108 -11.13 11.13 
64 65 -182.79 182.79 5 8 -92.01 92.01 
69 75 110.01 -110.01 10 9 -51.04 51.04 
83 85 -42.77 42.77 17 15 25.22 -25.22 
101 10
2 
-38.98 38.98 19 18 -17.55 17.55 
5 4 103.43 -103.43 66 65 -70.55 -700.55 
50 49 -52.88 52.88 72 24 -7.98 -70.98 
57 50 -35.21 35.21 77 69 -13.8 -130.8 










Table 28A:  Measurement Data for the IEEE 300 Bus System 
Voltage 
Magnitude 













1 1.0284 1 5.9674 1 -90 1 -49 
2 1.0353 2 7.755 2 -56 2 -15 
3 0.9971 3 6.6571 3 -20 3 0 
4 1.0308 4 4.7283 4 0 4 0 
5 1.0191 5 4.7014 5 -353 5 -130 
6 1.0312 6 7.0061 6 -120 6 -41 
7 0.9934 7 6.2056 7 0 7 0 
8 1.0153 8 2.4153 8 -63 8 -4.1523 
9 1.0034 9 2.8709 9 -96 9 -43 
10 1.0205 10 1.3632 10 -153 10 -12.9913 
11 1.0057 11 2.4812 11 -83 11 -21 
12 0.9974 12 5.2303 12 0 12 0 
13 0.9977 13 -0.5371 13 -58 13 -10 
14 0.9992 14 -4.7958 14 -160 14 -60 
15 1.0344 15 -8.567 15 -126.7 15 -23 
16 1.0316 16 -2.6223 16 0 16 0 
17 1.0649 17 -13.0848 17 -561 17 -220 
18 0.9819 18 1.0887 18 0 18 0 
19 1.001 19 -2.4469 19 -605 19 -99.6996 
20 0.9752 20 1.634 20 -77 20 -1 
21 0.9963 21 -1.9599 21 -81 21 -23 
22 1.0501 22 3.9515 22 -21 22 -7 
23 1.0057 23 6.033 23 0 23 0 
24 1.0234 24 1.4528 24 -45 24 -12 
25 0.9986 25 -1.721 25 -28 25 -9 
26 0.975 26 -4.8826 26 -69 26 -13 
27 1.0246 27 -12.0019 27 -55 27 -6 
28 1.0414 28 -7.9009 28 0 28 0 
29 0.9757 29 -25.6817 29 0 29 0 
30 1.0012 30 -22.5188 30 0 30 0 
31 1.0202 31 -11.2145 31 -85 31 -32 





33 1.0536 33 -5.773 33 0 33 0 
34 1.0217 34 -12.7609 34 -46 34 21 
35 1.0293 35 -10.4254 35 -86 35 0 
36 1.0449 36 -7.4065 36 0 36 0 
37 1.0007 37 -16.7634 37 -39 37 -9 
38 1.0087 38 -17.431 38 -195 38 -29 
39 1.0216 39 -14.6903 39 0 39 0 
40 1.0345 40 -11.697 40 0 40 0 
41 0.9779 41 -23.163 41 -58 41 -11.8 
42 1.002 42 -16.1207 42 -41 42 -19 
43 1.0475 43 -2.9445 43 -92 43 -26 
44 1.0254 44 -8.1347 44 5 44 -5 
45 0.998 45 -11.8395 45 -61 45 -28 
46 0.996 46 -17.5788 46 -69 46 -3 
47 1.0051 47 -16.2223 47 -10 47 -1 
48 1.0151 48 -12.1875 48 -22 48 -10 
49 1.0335 49 -7.9659 49 -98 49 -20 
50 0.9918 50 -5.9589 50 -14 50 -1 
51 0.9789 51 -5.2524 51 -218 51 -106 
52 1.0247 52 -9.5148 52 0 52 0 
53 0.9907 53 -3.4332 53 -227 53 -110 
54 1.016 54 -1.0616 54 0 54 0 
55 0.9583 55 -17.5886 55 -70 55 -5.0298 
56 0.948 56 -12.9355 56 0 56 0 
57 0.9627 57 -26.4717 57 0 57 0 
58 0.9513 58 -35.1238 58 -56 58 -20 
59 0.9794 59 -29.8446 59 -116 59 -38 
60 0.9696 60 -27.4412 60 -57 60 -19 
61 0.9776 61 -25.7373 61 -224 61 -71 
62 0.9965 62 -21.943 62 0 62 0 
63 0.9632 63 -26.503 63 -208 63 -72.7351 
64 0.9838 64 -24.911 64 -74 64 -28 
65 0.99 65 -24.0346 65 0 65 0 
66 0.982 66 -25.0113 66 -48 66 -14 
67 0.9872 67 -24.8172 67 -28 67 -7 
68 1.0341 68 -18.7567 68 0 68 0 
69 1.025 69 -17.1478 69 338 69 119.924 
70 0.9871 70 -17.7651 70 0 70 0 





72 0.992 72 -7.7927 72 0 72 0 
73 1.0152 73 -20.8668 73 0 73 0 
74 1.0317 74 -11.1429 74 -44.2 74 0 
75 1.0272 75 -11.2349 75 -66 75 0 
76 1.052 76 -9.437 76 137.6 76 44.0288 
77 1.052 77 -6.2439 77 274.2 77 30.9624 
78 0.9929 78 -9.4493 78 -60.3 78 0 
79 1.0182 79 -13.2871 79 -39.9 79 0 
80 1 80 -14.6649 80 1.3 80 -10.6932 
81 0.9894 81 -20.3753 81 -83.5 81 0 
82 1.006 82 -14.5033 82 0 82 0 
83 1.0007 83 -15.2926 83 -77.8 83 0 
84 1.0288 84 -12.1181 84 -32 84 0 
85 0.9957 85 -17.4016 85 -8.6 85 0 
86 1.0223 86 -13.0017 86 -49.6 86 0 
87 1.0095 87 -16.0818 87 -4.6 87 0 
88 0.99 88 -20.3635 88 4.9 88 20.6413 
89 0.9752 89 -26.2916 89 -30.7 89 0 
90 0.9732 90 -24.9316 90 -63 90 0 
91 0.9745 91 -29.2739 91 -19.6 91 0 
92 0.9702 92 -25.4471 92 -26.2 92 0 
93 0.9768 93 -29.2092 93 -18.2 93 0 
94 0.9603 94 -13.5485 94 0 94 0 
95 1.0249 95 -12.6669 95 0 95 0 
96 0.9348 96 -4.6992 96 0 96 325 
97 0.9299 97 -4.1016 97 -14.1 97 -650 
98 1.0435 98 5.1873 98 1930 98 1050.7 
99 0.9584 99 -8.7492 99 -777 99 -160 
100 0.9871 100 -12.6148 100 -535 100 -55 
101 0.9728 101 -14.3431 101 -229.1 101 -11.8 
102 1.0006 102 -17.6134 102 -78 102 -1.4 
103 1.0233 103 -13.4645 103 -36.4 103 60.646 
104 1.0103 104 -18.4065 104 -514.8 104 117.136 
105 0.9978 105 -12.8427 105 -57.9 105 -5.1 
106 1.0001 106 -10.5018 106 -380.8 106 -37 
107 1.0024 107 -4.7559 107 0 107 0 
108 1.0028 108 -4.3771 108 0 108 0 
109 1.0191 109 5.5778 109 0 109 0 





111 1.0046 111 3.0638 111 0 111 0 
112 1.002 112 -5.439 112 0 112 0 
113 1.0221 113 -8.0222 113 0 113 0 
114 1.0193 114 -6.7339 114 -169.2 114 -41.6 
115 1.0476 115 1.563 115 -55.2 115 -18.2 
116 1.0471 116 -1.4315 116 -273.6 116 -99.8 
117 1.055 117 -6.3308 117 -1019.2 117 93.413 
118 1.0117 118 -3.5447 118 -595 118 -83.3 
119 1.043 119 -3.4121 119 -387.7 119 -114.7 
120 1.051 120 0.0736 120 136 120 7.0988 
121 1.0155 121 -2.7419 121 -56.5 121 -24.5 
122 1.0435 122 4.0618 122 606.5 122 88.28 
123 1.0161 123 -0.6609 123 0 123 0 
124 1.0081 124 -0.1299 124 -24 124 -14 
125 1.0528 125 4.347 125 84 125 34.9978 
126 1.0528 126 8.389 126 217 126 -49.9639 
127 1.0577 127 0.3062 127 -63 127 -25 
128 1.0735 128 5.2574 128 103 128 49.9697 
129 0.9869 129 6.3552 129 0 129 0 
130 1.0048 130 4.1504 130 0 130 0 
131 1.0535 131 9.2639 131 355 131 -58.9279 
132 1.0435 132 10.4836 132 216 132 -23.8388 
133 0.9664 133 -1.7757 133 -70 133 29.5 
134 1.0177 134 6.7744 134 -200 134 -50 
135 0.963 135 5.1688 135 -75 135 -34.9741 
136 0.9845 136 -11.905 136 -123.5 136 24.3 
137 0.9987 137 -11.3807 137 0 137 0 
138 0.9866 138 -9.7983 138 -33 138 -16.5 
139 0.9998 139 -12.5302 139 0 139 0 
140 1.0361 140 8.867 140 -35 140 -15 
141 0.9918 141 18.5239 141 -85 141 -24 
142 1.041 142 2.9293 142 0 142 -0.4 
143 0.9839 143 9.6845 143 0 143 -212 
144 1.0002 144 26.332 144 0 144 0 
145 0.9973 145 30.2437 145 0 145 -103 
146 0.9715 146 -6.8853 146 -299.9 146 -95.7 
147 1.0024 147 -4.7789 147 0 147 0 
148 0.9879 148 -6.6565 148 0 148 0 





150 0.9829 150 -9.9139 150 -763.6 150 -141.013 
151 1.0245 151 -6.1996 151 -26.5 151 0 
152 0.9837 152 -12.7288 152 -163.5 152 10 
153 1.0622 153 -2.6667 153 0 153 0 
154 0.9731 154 -7.1803 154 -176 154 -83 
155 1.0522 155 4.6912 155 223 155 35.7184 
156 1.0077 156 0.6457 156 56 156 22.9896 
157 0.9398 157 -6.5368 157 -427.4 157 -173.6 
158 0.9699 158 -9.3376 158 -74 158 16 
159 0.9793 159 -3.0651 159 -69.5 159 -49.3 
160 1.0518 160 -1.3032 160 -73.4 160 0 
161 1.0446 161 -4.1651 161 -240.7 161 -89 
162 0.9716 162 7.1451 162 -40 162 -4 
163 1.0386 163 -6.8245 163 -136.8 163 -16.6 
164 1.0522 164 -4.3101 164 200 164 33.2616 
165 1.065 165 2.1943 165 1140.2 165 212.965 
166 1.065 166 1.419 166 1140.2 166 254.022 
167 1.0533 167 -0.7012 167 -182.6 167 -43.6 
168 1.0028 168 -26.0133 168 -7 168 -2 
169 1.0551 169 -20.4166 169 475 169 -216.911 
170 1.0435 170 12.4517 170 1484 170 639.067 
171 0.9375 171 -10.9776 171 -800 171 -72 
172 0.9982 172 -27.4703 172 0 172 0 
173 1.049 173 -19.0448 173 0 173 0 
174 1.0359 174 -20.5808 174 0 174 0 
175 0.974 175 -24.2286 175 -10 175 -3 
176 0.9925 176 -23.0617 176 -43 176 -14 
177 1.015 177 -20.0943 177 360 177 72.4229 
178 0.9543 178 -25.4462 178 -35 178 -12 
179 0.9562 179 -25.3671 179 -27 179 -12 
180 0.974 180 -29.2331 180 -41 180 -14 
181 0.9908 181 -24.9694 181 -38 181 -13 
182 1.0034 182 -21.9255 182 -42 182 -14 
183 0.9667 183 -29.5487 183 -72 183 -24 
184 0.9856 184 -28.5158 184 0 184 5 
185 1.0038 185 -28.4732 185 -12 185 -2 
186 1.0186 186 -28.2951 186 21 186 14.2 
187 0.9994 187 -26.998 187 -7 187 -2 





189 0.9805 189 -23.6028 189 0 189 0 
190 1.0018 190 -22.9715 190 -96 190 -7 
191 1.0133 191 -22.203 191 0 191 0 
192 1.01 192 -11.3792 192 272 192 44.0825 
193 0.9919 193 -17.238 193 -22 193 -16 
194 0.9866 194 -19.951 194 -47 194 -26 
195 0.9751 195 -22.2714 195 -176 195 -105 
196 1.0215 196 -21.9868 196 -100 196 -75 
197 1.0075 197 -22.4218 197 -131 197 -96 
198 1.0554 198 -20.9474 198 0 198 0 
199 1.008 199 -21.5198 199 -185 199 -64.2791 
200 1 200 -22.2851 200 279 200 90.314 
201 1.05 201 -22.9639 201 -78 201 -26.615 
202 0.9966 202 -22.4955 202 -428 202 -232 
203 1.0003 203 -21.3497 203 -173 203 -99 
204 0.9453 204 -11.1416 204 -410 204 -40 
205 1.018 205 -21.4055 205 0 205 0 
206 1 206 -27.0161 206 -235 206 -106.042 
207 1.0424 207 -20.7369 207 -223 207 -148 
208 1.0496 208 -19.7414 208 -96 208 -46 
209 1.04 209 -13.6199 209 345 209 42.5314 
210 1.0535 210 -21.0203 210 -159 210 -407 
211 1.0415 211 -22.9943 211 -448 211 -143 
212 1 212 -25.6959 212 -104 212 -79.466 
213 1.0387 213 -20.6906 213 -572 213 -244 
214 1.0095 214 -20.8231 214 -269 214 -157 
215 1.0165 215 -15.1952 215 600 215 300.232 
216 1.0558 216 -20.8975 216 0 216 0 
217 1.01 217 -20.7353 217 -5 217 -134.923 
218 1 218 -15.6565 218 550 218 68.3848 
219 1.0238 219 -19.9339 219 0 219 -140 
220 1.05 220 -16.3037 220 575.43 220 -35.4425 
221 0.993 221 -17.2263 221 170 221 51.7619 
222 1.01 222 -18.9492 222 76 222 49.2004 
223 0.9922 223 -19.8879 223 0 223 0 
224 0.9711 224 -20.5773 224 -61 224 -30 
225 0.9652 225 -21.4161 225 -77 225 -33 
226 0.9691 226 -21.3304 226 -61 226 -30 





228 0.9762 228 -25.2333 228 -29 228 -14 
229 1.0205 229 -23.379 229 23 229 17 
230 1.0251 230 -19.8611 230 33.1 230 29.4 
231 1.0152 231 1.4877 231 -115.8 231 24 
232 1.0146 232 -2.2214 232 -2.4 232 12.6 
233 1.0004 233 -17.6905 233 -2.4 233 3.9 
234 0.9809 234 -13.7482 234 14.9 234 -26.5 
235 0.9749 235 -23.5218 235 -24.7 235 1.2 
236 0.9429 236 -34.277 236 -145.3 236 34.9 
237 0.9724 237 -37.5425 237 -28.1 237 20.5 
238 0.9605 238 -29.0644 238 -14 238 -2.5 
239 1.0009 239 -23.3304 239 11.1 239 1.4 
240 0.9777 240 -27.9442 240 -50.5 240 -17.4 
241 0.9583 241 -28.7596 241 -29.6 241 -0.6 
242 1.031 242 -16.8328 242 113.7 242 -76.7 
243 1.0129 243 3.9248 243 -100.31 243 -29.17 
244 1.0244 244 -7.5031 244 100 244 -34.17 
245 1.0122 245 -15.1564 245 0 245 0 
246 0.9695 246 -24.701 246 0 246 0 
247 1.0507 247 10.8092 247 467 247 139.608 
248 1.0507 248 12.5019 248 623 248 93.4227 
249 1.0323 249 13.7745 249 1210 249 420.017 
250 1.0145 250 5.0091 250 234 250 51.814 
251 1.0507 251 11.5891 251 372 251 200.249 
252 1.0507 252 -10.4509 252 330 252 348.048 
253 1.0507 253 6.1616 253 185 253 6.3203 
254 1.029 254 12.608 254 410 254 106.669 
255 1.05 255 2.1462 255 500 255 153.345 
256 1.0145 256 -13.8809 256 37 256 41.5625 
257 1.0507 258 -7.4756 257 455.946 257 38.8384 
258 0.9967 259 -3.411 258 45 258 25.0135 
259 1.0212 260 2.0023 259 165 259 89.9066 
260 1.0145 261 5.8305 260 400 260 120.635 
261 1.0017 262 -25.3153 261 400 261 150.005 
262 0.9893 263 19.0438 262 116 262 86.9302 
263 1.0507 264 2.7689 263 1292 263 324.366 
264 1.0507 265 35.0724 264 700 264 283.927 
265 1.0145 266 -11.2347 265 553 265 136.924 





267 0.9945 268 -19.6731 267 -4.2 267 2.0038 
268 0.9833 269 -19.8103 268 -2.71 268 1.46 
269 0.9768 270 -11.3081 269 -0.86 269 -0.28 
270 1.0117 271 -17.4122 270 0 270 0 
271 1.0029 272 -18.6732 271 0 271 0 
272 0.9914 273 -17.2529 272 0 272 0 
273 1.0023 274 -19.0644 273 0 273 0 
274 0.9887 275 -21.6368 274 -4.75 274 -1.56 
275 0.9649 276 -19.3736 275 -1.53 275 -0.53 
276 0.9747 277 -21.4097 276 0 276 0 
277 0.9705 278 -20.4347 277 -1.35 277 -0.47 
278 0.9648 279 -20.3455 278 -0.45 278 -0.16 
279 0.9656 280 -25.0161 279 -0.45 279 -0.16 
280 0.9317 281 -23.8272 280 -1.84 280 -0.64 
281 0.9441 282 -25.3314 281 -1.39 281 -0.48 
282 0.9288 283 -21.0868 282 -1.89 282 -0.65 
283 0.9972 284 -23.1722 283 -1.55 283 1.18 
284 0.9504 285 -22.6583 284 -1.66 284 -0.58 
285 0.9597 286 -22.5794 285 -3.03 285 -1 
286 0.957 287 -24.411 286 -1.86 286 -0.64 
287 0.9392 288 -21.3118 287 -2.58 287 -0.89 
288 0.9636 289 -22.4764 288 -1.01 288 -0.35 
289 0.9503 290 -21.4142 289 -0.81 289 -0.28 
290 0.9647 291 -19.7702 290 -1.6 290 -0.52 
291 0.979 292 -19.3814 291 0 291 0 
292 1 293 -17.2329 292 -35.81 292 12.1975 
293 0.9786 294 -17.6684 293 -30 293 -23 
294 1 295 -6.8122 294 -26.48 294 11.1682 
295 1 296 -7.5232 295 50 295 22.0048 
296 1 297 -20.4586 296 8 296 4.0723 
297 0.9754 298 -19.9048 297 -1.02 297 -0.35 
298 0.9805 299 -19.2771 298 -1.02 298 -0.35 
299 0.9799 300 -18.1823 299 -3.8 299 -1.25 







Table 28B:  Measurement Data for the IEEE 300 Bus System 
Continued 















31 266 79.6325 31 266 8.7266 
266 270 36.2022 266 270 -6.4602 
266 271 26.4347 266 271 10.3635 
266 273 16.9918 266 273 4.7945 
270 292 36.0358 270 292 -6.8328 
270 293 30.2355 270 293 28.5933 
270 294 27.9204 270 294 -7.3703 
270 295 -50 270 295 -17.4688 
270 296 -8 270 296 -3.4277 
271 272 9.4694 271 272 2.655 
271 268 16.7858 271 268 4.493 
273 267 13.0466 273 267 1.4832 
267 274 7.3533 267 274 2.5694 
274 276 0.9523 274 276 0.3499 
274 275 1.6181 274 275 0.6163 
267 277 1.4279 267 277 0.5461 
276 278 0.4704 276 278 0.1704 
276 279 0.4703 276 279 0.1695 
272 297 1.0734 272 297 0.3894 
272 298 1.0721 272 298 0.377 
272 268 7.2704 272 268 1.6514 
268 280 1.9618 268 280 0.8619 
268 281 1.4726 268 281 0.6082 
268 282 2.0143 268 282 0.8911 
268 291 4.4069 268 291 1.5834 
291 269 4.3902 291 269 1.569 
269 288 1.0613 269 288 0.3828 
269 289 0.8554 269 289 0.328 
269 290 1.6048 269 290 0.5717 





268 284 1.7616 268 284 0.7089 
268 285 3.0471 268 285 1.1849 
268 286 1.9693 268 286 0.7584 
268 287 2.744 268 287 1.1625 
273 299 3.8393 273 299 1.4151 
294 300 1.2983 294 300 0.4228 
1 5 402.0664 1 5 96.8471 
2 6 158.5051 2 6 31.0765 
2 8 365.1103 2 8 9.7119 
3 7 260.1432 3 7 123.6999 
3 18 139.1342 3 18 5.5837 
3 129 92.8992 3 129 131.8195 
4 16 712.5467 4 16 -93.092 
5 9 119.3314 5 9 31.43 
7 12 180.4869 7 12 -65.6835 
7 110 46.036 7 110 95.8765 
8 11 1.5457 8 11 14.4169 
8 14 293.0941 8 14 -36.7972 
9 11 22.4482 9 11 -13.9978 
11 13 153.4094 11 13 -9.301 
12 20 420.6284 12 20 98.4617 
13 19 93.5422 13 19 -25.4306 
14 15 122.1264 14 15 -124.013 
15 31 19.9581 15 31 -5.3136 
15 74 17.2146 15 74 -7.1972 
15 75 13.3171 15 75 -3.7321 
16 36 401.197 16 36 -150.14 
18 20 -45.9366 18 20 40.4622 
18 72 183.5006 18 72 -34.8111 
19 21 -15.1218 19 21 21.0365 
19 26 24.3134 19 26 0.5183 
20 23 -227.378 20 23 -65.5086 
21 22 -96.2341 21 22 -0.6992 
22 24 126.469 22 24 12.0243 
23 231 116.7756 23 231 -28.2038 
24 25 78.6839 24 25 -3.7575 
25 26 46.0778 25 26 0.3052 
25 232 2.4765 25 232 -13.7872 





27 32 85.5338 27 32 18.1942 
27 34 47.9536 27 34 -0.3732 
27 35 -67.3643 27 35 -0.7119 
28 36 -121.123 28 36 -32.2343 
29 60 48.5929 29 60 0.5202 
29 63 113.0429 29 63 39.1759 
29 64 -48.097 29 64 -10.5091 
30 73 -113.539 30 73 -35.972 
31 32 49.778 31 32 -8.6308 
31 34 38.753 31 34 -15.4779 
31 35 -43.8867 31 35 -14.4306 
31 43 -185.919 31 43 15.8059 
31 74 -2.0519 31 74 -5.5383 
31 75 -1.5904 31 75 -5.9252 
32 35 -104.697 32 35 -1.2127 
32 37 84.6303 32 37 -7.0587 
33 36 500 33 36 80.3649 
34 42 40.2094 34 42 6.2725 
35 36 -195.324 35 36 -50.4387 
35 43 -67.3941 35 43 16.8637 
35 44 -40.5773 35 44 17.6791 
36 40 580.0467 36 40 -27.3855 
37 38 10.9295 37 38 -16.7279 
37 42 -3.9361 37 42 -0.6196 
37 46 36.4277 37 46 -0.6325 
38 41 118.8079 38 41 2.7553 
38 47 -21.5372 38 47 9.8885 
39 52 -223.355 39 52 24.611 
39 62 241.7411 39 62 0.9417 
40 68 311.0621 40 68 -53.6871 
41 61 26.5064 41 61 -12.1507 
41 92 30.5502 41 92 -4.7161 
42 87 -5.1587 42 87 -10.3957 
43 44 101.9484 43 44 -6.6551 
44 45 62.8355 44 45 3.8179 
45 48 0.4317 45 48 -23.3014 
46 47 -32.7445 46 47 -2.5545 
47 48 -64.7179 47 48 12.3029 





49 50 -10.1228 49 50 58.5134 
49 55 32.9902 49 55 3.506 
50 51 -25.74 50 51 58.3942 
51 53 -244.115 51 53 -48.2043 
52 54 -226.813 52 54 37.0212 
54 56 197.1934 54 56 44.983 
54 123 -101.156 54 123 13.1695 
55 236 151.9807 55 236 6.112 
57 190 -27.4515 57 190 -10.7216 
57 66 -17.3041 57 66 -7.0924 
58 59 -84.3678 58 59 1.4387 
58 237 28.3678 58 237 -21.4387 
59 60 -26.2331 59 60 11.8946 
59 61 -60.6579 59 61 22.8229 
60 64 -49.3386 60 64 -5.036 
60 238 14.0561 60 238 2.9231 
61 63 27.5031 61 63 13.2967 
61 66 -23.4022 61 66 -0.8868 
62 73 -78.8065 62 73 -59.3829 
62 240 51.2631 62 240 -14.1612 
63 64 -68.5705 63 64 -19.9359 
64 65 -257.853 64 65 -57.7139 
64 67 -3.1181 64 67 -6.0693 
64 239 -10.9832 64 239 -3.9052 
64 241 30.3462 64 241 0.5547 
65 66 79.4256 65 66 14.492 
65 69 -338 65 69 -75.8501 
66 190 -9.9686 66 190 -4.8483 
67 190 -31.1221 67 190 -9.3985 
68 173 11.4693 68 173 -76.073 
68 174 101.7731 68 174 -43.0547 
70 71 -92.6571 70 71 2.5087 
71 72 -116.172 71 72 11.4975 
71 234 -14.8558 71 234 17.9121 
74 76 -29.3562 74 76 -6.3252 
75 77 -54.4465 75 77 -3.5211 
76 78 8.4712 76 78 19.492 
76 79 99.3783 76 79 18.7331 





77 86 140.537 77 86 15.4876 
78 79 8.6851 78 79 -13.1217 
79 82 43.4728 79 82 5.5394 
79 83 40.1902 79 83 2.843 
79 84 -18.1036 79 84 -2.2683 
80 82 -6.9581 80 82 -7.0875 
80 83 8.2581 80 83 -3.6057 
81 87 -52.2935 81 87 7.0417 
81 88 -10.3793 81 88 -10.7756 
81 89 28.323 81 89 -0.3575 
81 90 43.5069 81 90 -2.6496 
82 83 36.0838 82 83 -1.1708 
83 85 43.5635 83 85 -21.7939 
84 86 26.9873 84 86 2.28 
85 88 31.5571 85 88 -15.223 
85 233 2.412 85 233 -5.3603 
86 87 64.0767 86 87 7.2575 
86 90 50.6416 86 90 -4.424 
88 235 25.1796 88 235 -2.3618 
89 90 -10.289 89 90 4.1379 
89 92 -3.8957 89 92 1.7966 
89 93 11.4374 89 93 -4.9589 
90 91 15.9353 90 91 -7.5986 
91 93 -4.0864 91 93 -4.0566 
94 101 52.5364 94 101 -69.6241 
95 99 -62.6752 95 99 68.2255 
96 97 -487.68 96 97 287.401 
97 98 -577.93 97 98 -342.994 
97 245 29.2832 97 245 -9.5899 
245 99 29.2832 245 99 -16.3577 
97 100 46.4997 97 100 -15.1462 
98 99 710.5556 98 99 348.6834 
98 100 541.0976 98 100 185.8469 
101 102 17.8284 101 102 -18.3756 
101 104 15.4729 101 104 -15.8951 
102 103 -67.5207 102 103 -1.8928 
102 104 6.8308 102 104 -16.5623 
104 105 -492.984 104 105 103.2511 





105 108 -131.215 105 108 9.7543 
105 111 -158.365 105 111 21.3398 
105 136 -29.1729 105 136 13.3401 
105 137 -46.4616 105 137 -11.1171 
105 148 -88.0834 105 148 17.5745 
106 107 -171.669 106 107 17.5851 
106 113 -137.799 106 113 -52.7847 
106 147 -170.997 106 147 17.4035 
107 109 -234.705 107 109 17.0946 
107 112 61.2677 107 112 -7.2732 
108 109 -232.7 108 109 16.0936 
108 112 99.4544 108 112 -7.354 
109 111 280.5778 109 111 67.9173 
109 130 162.1897 109 130 72.2102 
109 146 275.7397 109 146 56.5862 
109 147 236.1977 109 147 12.9545 
112 116 -665.57 112 116 -282.028 
112 147 -59.1374 112 147 4.5592 
112 148 120.2761 112 148 62.2563 
112 150 764.8483 112 150 204.0501 
113 114 -76.7571 113 114 12.3143 
113 163 -62.0604 113 163 -50.8141 
114 115 -246.219 114 115 -12.3173 
115 116 63.4527 115 116 -36.2735 
115 131 -370.186 115 131 10.4989 
116 119 331.0579 116 119 -15.7781 
116 160 -91.9667 116 160 -133.383 
116 165 -471.098 116 165 -94.493 
116 167 -431.781 116 167 -125.764 
118 151 18.8652 118 151 -14.1084 
119 120 -79.1769 119 120 -2.8907 
119 121 -7.4027 119 121 -10.8249 
119 124 -15.9884 119 124 -14.6963 
119 125 -47.9531 119 125 -18.4387 
119 126 -62.5624 119 126 -16.785 
119 161 154.942 119 161 -47.2223 
120 125 -35.7138 120 125 -13.7819 
121 122 -221.658 121 122 -52.9919 





122 128 -29.9038 122 128 -37.3427 
124 125 -148.079 124 125 -54.134 
124 128 -71.5927 124 128 -41.4681 
125 126 -151.056 125 126 23.2484 
127 157 95.9482 127 157 49.3532 
127 158 47.6113 127 158 6.491 
131 132 -22.3804 131 132 6.648 
132 140 107.4062 132 140 -2.4848 
133 135 -25.9196 133 135 15.6535 
133 162 -44.0804 133 162 11.5681 
134 140 -71.2475 134 140 -37.9506 
136 138 -363.167 136 138 11.1866 
137 138 -90.1062 137 138 43.2885 
137 139 43.4753 137 139 -22.2058 
141 143 461.8771 141 143 13.9969 
141 144 -546.877 141 144 -37.9969 
142 143 -221.693 142 143 -46.4539 
144 145 -552.385 144 145 51.9208 
146 148 -30.247 146 148 -87.6239 
151 152 24.5706 151 152 3.2826 
151 153 -32.4553 151 153 -9.9946 
152 153 -55.9702 152 153 -7.1848 
152 154 -27.3838 152 154 9.3563 
152 155 -55.9879 152 155 12.7604 
154 155 -58.2557 154 155 -2.9418 
154 158 11.1038 154 158 -4.1076 
155 156 99.2059 155 156 27.0294 
156 157 152.7755 156 157 46.9803 
157 158 18.7228 157 158 -20.977 
157 159 -208.679 157 159 -82.1092 
160 117 481.3167 160 117 -4.9357 
160 166 -646.802 160 166 -126.939 
163 164 -199.056 163 164 -41.9366 
165 167 667.6361 165 167 100.9032 
166 167 491.8331 166 167 107.4894 
167 117 539.7717 167 117 6.8845 
168 187 17.3108 168 187 -2.3559 
168 188 -8.3797 168 188 2.6908 





169 219 -33.0943 169 219 120.32 
170 171 831.9994 170 171 346.5592 
171 204 9.619 171 204 -83.5264 
172 184 28.4935 172 184 0.0021 
172 187 -5.9707 172 187 1.3367 
173 198 124.7237 173 198 -62.5003 
173 242 -113.333 173 242 43.1829 
174 198 16.6064 174 198 -99.241 
175 176 -57.719 175 176 -24.4854 
175 189 -13.8339 175 189 -3.0592 
176 177 -90.2424 176 177 -20.4136 
176 190 -11.0553 176 190 -19.3387 
177 181 11.6785 177 181 -1.5422 
177 182 73.1912 177 182 11.2084 
177 189 90.4905 177 189 25.3725 
177 190 46.497 177 190 -2.7034 
178 179 -1.271 178 179 -1.0088 
178 189 -33.729 178 189 -10.9912 
179 189 -24.1427 179 189 -3.1591 
180 183 3.7556 180 183 1.3604 
182 190 30.7096 182 190 -2.707 
183 184 -29.6547 183 184 -6.5013 
184 185 -1.9816 184 185 -2.6831 
185 186 -9.8641 185 186 -8.2121 
185 187 -4.152 185 187 3.4778 
191 194 -42.7556 191 194 38.8995 
192 193 272 192 193 44.0825 
193 194 251.3813 193 194 9.891 
193 221 -3.2421 193 221 -10.0923 
194 195 160.0302 194 195 18.6359 
195 196 -17.172 195 196 -90.5146 
196 197 17.1359 196 197 31.3784 
196 198 -115.897 196 198 -192.39 
196 199 -18.7614 196 199 -7.0645 
198 216 -56.4916 198 216 -305.381 
199 197 32.9312 199 197 -23.1587 
199 200 46.5251 199 200 0.5093 
199 217 -283.261 199 217 36.3509 





201 216 -78 201 216 -26.6147 
203 204 -238.915 203 204 122.6297 
203 205 -37.1448 203 205 -253.513 
204 170 -647.311 204 170 -6.4316 
205 210 -38.0124 205 210 -169.627 
206 210 -235 206 210 -106.042 
207 208 -226.119 207 208 -104.465 
207 210 5.5578 207 210 -12.8561 
207 213 -2.439 207 213 -30.6792 
208 169 20.8485 208 169 -9.1791 
210 211 552.899 210 211 102.0707 
210 216 -452.149 210 216 -527.828 
211 212 104.2912 211 212 87.7743 
213 214 10.2681 213 214 109.2329 
213 216 13.1125 213 216 -65.7329 
214 217 -258.758 214 217 -35.9728 
220 216 575.43 220 216 -35.4425 
219 230 -33.0943 219 230 -30.2632 
221 224 68.2475 221 224 20.8695 
221 226 98.5087 221 226 20.9849 
222 223 57.1959 222 223 30.6223 
222 224 18.8041 222 224 18.5781 
223 225 56.6718 223 225 29.1576 
224 225 19.5694 224 225 3.8324 
224 226 5.8353 224 226 -0.0161 
225 226 -1.6296 225 226 -2.5922 
226 227 40.5466 226 227 -19.1511 
227 228 6.5002 227 228 -1.4947 
228 229 -22.5162 228 229 -15.5415 
3 1 25.0664 3 1 49.7231 
3 2 -39.7897 3 2 15.7249 
3 4 712.5467 3 4 -68.793 
7 5 71.8821 7 5 78.2983 
7 6 -38.2617 7 6 12.7048 
10 11 -21.5108 10 11 -32.7155 
12 10 131.4892 12 10 -10.7272 
15 17 241.7537 15 17 -80.226 
16 15 301.7724 16 15 85.9067 





23 22 63.5566 23 22 28.391 
30 29 113.5388 30 29 35.972 
39 38 244.4304 39 38 30.1863 
39 40 -262.817 39 40 -55.7391 
54 53 72.4062 54 53 92.3522 
55 56 -190.69 55 56 -6.3235 
61 62 -264.202 61 62 -66.8846 
68 73 193.286 68 73 101.1753 
70 81 92.6571 70 81 -2.5087 
71 83 37.6598 71 83 -20.071 
72 78 60.9851 72 78 -32.3692 
93 186 -11.0165 93 186 -5.6127 
95 103 62.6752 95 103 -68.2255 
100 94 52.5364 100 94 -67.3141 
101 136 -210.161 101 136 -48.4159 
109 110 -45.92 109 110 -94.3246 
109 129 -92.6376 109 129 -126.326 
111 149 115.6619 111 149 66.0244 
120 153 91.8438 120 153 26.6447 
121 154 157.6506 121 154 89.3588 
122 123 101.2571 122 123 -5.379 
122 127 207.1312 122 127 97.1605 
124 159 282.1268 124 159 158.7561 
130 149 161.6705 130 149 69.8344 
132 162 86.1257 132 162 0.1827 
134 135 102.8437 134 135 21.9238 
138 96 -487.68 138 96 46.9277 
139 103 43.3456 139 103 4.5723 
142 116 221.6928 142 116 46.0539 
143 134 232.0733 143 134 49.6762 
161 118 -86.0647 161 118 -125.357 
168 189 -15.9311 168 189 -2.3349 
172 175 -22.5228 172 175 -1.3388 
174 191 84.8207 174 191 109.6998 
179 227 -4.13 179 227 -9.0314 
180 57 -44.7556 180 57 -15.3604 
181 190 -26.7687 181 190 -15.4689 
183 246 -38.6106 183 246 -16.1691 





190 191 -126.841 190 191 -62.0141 
197 198 -80.9725 197 198 -45.1852 
202 203 -102.93 202 203 6.5077 
208 209 -343.883 208 209 -5.4411 
213 215 -597.822 213 215 -230.529 
217 218 -548.464 217 218 -19.2365 
175 246 39.03 175 246 21.9213 
98 243 100.4164 98 243 31.6166 
99 244 -100 99 244 36.6175 
248 2 623 248 2 93.4227 
249 3 1210 249 3 420.0172 
260 53 400 260 53 120.6352 
261 54 400 261 54 150.0051 
265 145 553 265 145 136.924 
254 23 410 254 23 106.6695 
247 1 467 247 1 139.6079 
263 109 1292 263 109 324.3657 
250 11 234 250 11 51.814 
253 22 185 253 22 6.3203 
257 43 455.9465 257 43 38.8384 
264 118 700 264 118 283.9266 
251 12 372 251 12 200.2487 
252 17 330 252 17 348.048 
255 33 500 255 33 153.3454 
259 49 165 259 49 89.9066 
256 38 37 256 38 41.5625 
258 48 45 258 48 25.0135 
262 59 116 262 59 86.9302 
266 31 -79.6287 266 31 -8.6978 
270 266 -36.1917 270 266 6.5062 
271 266 -26.2552 271 266 -7.148 
273 266 -16.8859 273 266 -2.8982 
292 270 -35.81 292 270 12.1975 
293 270 -30 293 270 -23 
294 270 -27.7783 294 270 10.7453 
295 270 50 295 270 22.0048 
296 270 8 296 270 4.0723 
272 271 -9.416 272 271 -2.4178 





267 273 -12.9812 267 273 -1.1116 
274 267 -7.3204 274 267 -2.5263 
276 274 -0.9406 276 274 -0.3399 
275 274 -1.6045 275 274 -0.53 
277 267 -1.4159 277 267 -0.47 
278 276 -0.4686 278 276 -0.16 
279 276 -0.4686 279 276 -0.16 
297 272 -1.0676 297 272 -0.35 
298 272 -1.0681 298 272 -0.35 
268 272 -7.2389 268 272 -1.5119 
280 268 -1.9268 280 268 -0.64 
281 268 -1.4524 281 268 -0.48 
282 268 -1.9763 282 268 -0.65 
291 268 -4.3902 291 268 -1.569 
269 291 -4.3815 269 291 -1.5624 
288 269 -1.0564 288 269 -0.35 
289 269 -0.8461 289 269 -0.28 
290 269 -1.6 290 269 -0.52 
283 268 -1.6296 283 268 1.1705 
284 268 -1.7413 284 268 -0.58 
285 268 -3.03 285 268 -1 
286 268 -1.9516 286 268 -0.64 
287 268 -2.7035 287 268 -0.89 
299 273 -3.8 299 273 -1.25 
300 294 -1.2983 300 294 -0.41 
5 1 -400.449 5 1 -87.1443 
6 2 -158.262 6 2 -28.886 
8 2 -357.64 8 2 18.228 
7 3 -260.143 7 3 -121.196 
18 3 -137.564 18 3 -5.6511 
129 3 -92.6376 129 3 -129.988 
16 4 -702.969 16 4 64.2337 
9 5 -118.448 9 5 -29.0022 
12 7 -180.118 12 7 62.0718 
110 7 -45.92 110 7 -96.4363 
11 8 -1.5127 11 8 -17.6351 
14 8 -282.126 14 8 64.0132 
11 9 -22.4076 11 9 12.8689 





20 12 -416.852 20 12 -81.6208 
19 13 -92.9782 19 13 27.029 
15 14 -118.043 15 14 126.2312 
31 15 -19.7153 31 15 -6.5297 
74 15 -16.9141 74 15 4.2146 
75 15 -13.1568 75 15 -0.762 
36 16 -398.046 36 16 46.8182 
20 18 46.0173 20 18 -43.183 
72 18 -178.858 72 18 48.6704 
21 19 15.2341 21 19 -22.3008 
26 19 -23.886 26 19 -8.9345 
23 20 229.6677 23 20 57.4955 
22 21 101.0876 22 21 5.8214 
24 22 -123.684 24 22 -8.2425 
231 23 -115.8 231 23 24 
25 24 -76.5543 25 24 4.482 
26 25 -45.114 26 25 -4.0655 
232 25 -2.4 232 25 12.6 
28 27 121.1231 28 27 32.2343 
32 27 -85.3511 32 27 -18.6761 
34 27 -47.8222 34 27 -1.0849 
35 27 67.667 35 27 -0.171 
36 28 121.2666 36 28 28.812 
60 29 -48.2951 60 29 0.2117 
63 29 -112.14 63 29 -37.2578 
64 29 48.3513 64 29 10.9586 
73 30 114.0989 73 30 35.3814 
32 31 -49.5823 32 31 8.9476 
34 31 -38.3872 34 31 15.8124 
35 31 44.089 35 31 13.0588 
43 31 191.6201 43 31 6.2265 
74 31 2.0703 74 31 2.1107 
75 31 1.6033 75 31 4.2831 
35 32 105.5394 35 32 3.0081 
37 32 -82.4211 37 32 8.98 
36 33 -498.592 36 33 -109.823 
42 34 -39.793 42 34 -6.0583 
36 35 195.3239 36 35 61.5785 





44 35 41.1713 44 35 -19.7731 
40 36 -573.879 40 36 -16.5741 
38 37 -10.8403 38 37 13.4417 
42 37 3.9517 42 37 -2.546 
46 37 -36.2555 46 37 -0.4455 
41 38 -115.057 41 38 5.0667 
47 38 21.703 47 38 -13.1427 
52 39 226.8125 52 39 -37.0212 
62 39 -236.659 62 39 -12.3037 
68 40 -306.528 68 40 17.9524 
61 41 -26.0835 61 41 6.3511 
92 41 -30.1229 92 41 4.6551 
87 42 5.1905 87 42 9.7664 
44 43 -99.0068 44 43 10.9552 
45 44 -61.4317 45 44 -4.6986 
48 45 -0.3062 48 45 20.0254 
47 46 33.0149 47 46 -0.1603 
48 47 66.2435 48 47 -12.6091 
49 48 44.1327 49 48 -8.4512 
50 49 11.74 50 49 -59.3942 
55 49 -31.2907 55 49 -4.8183 
51 50 26.1152 51 50 -57.7957 
53 51 245.4062 53 51 55.1408 
54 52 231.5565 54 52 -53.2571 
56 54 -190.69 56 54 -21.903 
123 54 101.2571 123 54 -13.8048 
236 55 -145.3 236 55 34.9 
190 57 27.9151 190 57 10.1277 
66 57 17.4888 66 57 5.4864 
59 58 86.8909 59 58 0.6672 
237 58 -28.1 237 58 20.5 
60 59 26.5776 60 59 -17.0988 
61 59 62.1849 61 59 -22.8764 
64 60 49.8086 64 60 6.2582 
238 60 -14 238 60 -2.5 
63 61 -27.2892 63 61 -15.5414 
66 61 23.5054 66 61 -0.5433 
73 62 79.1871 73 62 56.8926 





64 63 69.4487 64 63 21.9169 
65 64 258.5744 65 64 61.3581 
67 64 3.1221 67 64 2.3985 
239 64 11.1 239 64 1.4 
241 64 -29.6 241 64 -0.6 
66 65 -79.0256 66 65 -14.0948 
69 65 338 69 65 119.9241 
190 66 10.0765 190 66 0.2385 
190 67 31.3505 190 67 4.7722 
173 68 -11.3904 173 68 19.3173 
174 68 -101.427 174 68 -10.4589 
71 70 93.3683 71 70 -9.3385 
72 71 117.8732 72 71 -16.3012 
234 71 14.9 234 71 -26.5 
76 74 29.7505 76 74 5.8037 
77 75 55.347 77 75 5.8234 
78 76 -8 78 76 -21.5434 
79 76 -97.3283 79 76 -15.7379 
84 77 -77.2437 84 77 -3.3652 
86 77 -137.463 86 77 -0.1431 
79 78 -8.1311 79 78 9.6238 
82 79 -43.0644 82 79 -5.2726 
83 79 -39.5938 83 79 -2.6219 
84 79 18.2564 84 79 1.0852 
82 80 6.9806 82 80 6.4434 
83 80 -8.2321 83 80 2.197 
87 81 53.8077 87 81 -4.8828 
88 81 10.3838 88 81 10.5888 
89 81 -27.9527 89 81 -0.9755 
90 81 -42.5387 90 81 3.9002 
83 82 -35.8778 83 82 1.2574 
85 83 -42.5691 85 83 20.5834 
86 84 -26.8553 86 84 -2.6904 
88 85 -30.6634 88 85 12.4143 
233 85 -2.4 233 85 3.9 
87 86 -63.5982 87 86 -4.8837 
90 86 -46.7829 90 86 9.5735 
235 88 -24.7 235 88 1.2 





92 89 3.9229 92 89 -4.6551 
93 89 -11.2754 93 89 2.1136 
91 90 -15.5136 91 90 4.0566 
93 91 4.092 93 91 3.4991 
101 94 -52.2404 101 94 70.8866 
99 95 62.8388 99 95 -59.7448 
97 96 488.0476 97 96 -282.27 
98 97 577.9304 98 97 484.5542 
245 97 -29.2832 245 97 16.3577 
99 245 -29.2832 99 245 12.2979 
100 97 -46.4388 100 97 23.2093 
99 98 -710.556 99 98 -153.647 
100 98 -541.098 100 98 -10.8952 
102 101 -17.3101 102 101 17.0551 
104 101 -15.0473 104 101 12.2022 
103 102 69.1657 103 102 -5.1732 
104 102 -6.7692 104 102 1.6822 
105 104 494.4747 105 104 -54.2873 
106 105 99.6654 106 105 -19.2038 
108 105 133.2456 108 105 -8.7396 
111 105 163.6293 111 105 -8.633 
136 105 29.2602 136 105 -44.8866 
137 105 46.6309 137 105 -21.0827 
148 105 89.482 148 105 -24.6232 
107 106 173.4367 107 106 -9.8214 
113 106 138.8176 113 106 38.4997 
147 106 172.7507 147 106 -9.7776 
109 107 239.0232 109 107 12.8312 
112 107 -61.1697 112 107 4.9873 
109 108 236.8296 109 108 12.2969 
112 108 -99.2472 112 108 6.1752 
111 109 -279.291 111 109 -57.3914 
130 109 -161.671 130 109 -69.8344 
146 109 -269.653 146 109 -8.0761 
147 109 -231.98 147 109 16.6708 
116 112 674.2826 116 112 311.64 
147 112 59.2289 147 112 -6.8932 
148 112 -119.888 148 112 -61.7929 





114 113 77.0191 114 113 -29.2827 
163 113 62.2563 163 113 25.3366 
115 114 251.5337 115 114 7.5746 
116 115 -62.9891 116 115 -19.6589 
131 115 377.3804 131 115 -65.5759 
119 116 -329.559 119 116 -3.842 
160 116 92.085 160 116 131.8746 
165 116 472.5639 165 116 112.0622 
167 116 432.7023 167 116 129.7107 
151 118 -18.6153 151 118 6.712 
120 119 79.87 120 119 -5.7639 
121 119 7.5076 121 119 -60.8669 
124 119 16.1771 124 119 -38.5465 
125 119 48.8801 125 119 -25.8699 
126 119 64.3918 126 119 -29.2292 
161 119 -154.635 161 119 36.3568 
125 120 36.0567 125 120 -21.389 
122 121 224.5273 122 121 -1.0595 
124 122 -102.633 124 122 -38.6075 
128 122 30.1131 128 122 23.7114 
125 124 150.1193 125 124 59.0083 
128 124 72.8869 128 124 26.2583 
126 125 152.6082 126 125 -20.7347 
157 127 -90.3069 157 127 -40.3004 
158 127 -44.692 158 127 -5.9722 
132 131 22.4681 132 131 -21.5367 
140 132 -106.82 140 132 -14.9901 
135 133 27.7495 135 133 -16.0634 
162 133 45.9139 162 133 -8.829 
140 134 71.8204 140 134 -0.0099 
138 136 364.2572 138 136 -4.5312 
138 137 90.4232 138 137 -58.8965 
139 137 -43.3456 139 137 -4.5723 
143 141 -456.656 143 141 33.8868 
144 141 552.3846 144 141 -51.9208 
143 142 224.583 143 142 -288.797 
145 144 553 145 144 -14.0744 
148 146 30.4064 148 146 86.4161 





153 151 33.0526 153 151 8.9845 
153 152 58.6024 153 152 12.9143 
154 152 28.0564 154 152 -10.6772 
155 152 62.298 155 152 -2.3208 
155 154 61.4961 155 154 11.0098 
158 154 -11.0016 158 154 -0.5785 
156 155 -96.7755 156 155 -23.9906 
157 156 -147.137 157 156 -30.2133 
158 157 -18.3064 158 157 19.8834 
159 157 212.1112 159 157 90.6882 
117 160 -480.479 117 160 47.2389 
166 160 648.3669 166 160 146.5323 
164 163 200 164 163 33.2616 
167 165 -664.814 167 165 -79.132 
167 166 -490.26 167 166 -101.063 
117 167 -538.721 117 167 46.1737 
187 168 -17.2106 187 168 2.6442 
188 168 8.4151 188 168 -2.6377 
210 169 -527.936 210 169 -319.961 
219 169 33.0943 219 169 -116.473 
171 170 -809.619 171 170 11.5264 
204 171 -9.4582 204 171 84.2503 
184 172 -28.1269 184 172 0.5112 
187 172 5.9887 187 172 -1.289 
198 173 -124.251 198 173 11.5047 
242 173 113.7 242 173 -76.7 
198 174 -16.4469 198 174 46.0368 
176 175 58.2978 176 175 25.7522 
189 175 13.8965 189 175 2.2733 
177 176 91.1097 177 176 24.7102 
190 176 11.1292 190 176 18.939 
181 177 -11.2313 181 177 2.4689 
182 177 -72.7096 182 177 -11.293 
189 177 -88.7718 189 177 -19.8958 
190 177 -45.7832 190 177 1.7378 
179 178 1.2727 179 178 0.1904 
189 178 34.2795 189 178 11.9272 
189 179 24.6647 189 179 2.6711 





190 182 -30.6154 190 182 2.4587 
184 183 30.1084 184 183 7.172 
185 184 2.0161 185 184 2.7342 
186 185 9.9835 186 185 8.3641 
187 185 4.2219 187 185 -3.3553 
194 191 43.2571 194 191 -44.6932 
193 192 -270.139 193 192 -15.7986 
194 193 -250.287 194 193 0.0573 
221 193 3.2438 221 193 9.9075 
195 194 -158.828 195 194 -14.4854 
196 195 17.5225 196 195 93.0756 
197 196 -17.1359 197 196 -30.8198 
198 196 116.1368 198 196 198.7208 
199 196 18.8047 199 196 -77.9806 
216 198 56.5008 216 198 -274.033 
197 199 -32.8916 197 199 -19.995 
200 199 -46.4971 200 199 -50.3876 
217 199 284.5752 217 199 -73.4993 
202 200 -325.07 202 200 -238.508 
216 201 78.0782 216 201 -7.1016 
204 203 246.769 204 203 -117.819 
205 203 38.0124 205 203 169.6269 
170 204 652.0006 170 204 292.5075 
210 205 38.1582 210 205 175.8086 
210 206 235.5813 210 206 116.9033 
208 207 227.0343 208 207 -31.3798 
210 207 -5.5531 210 207 13.0217 
213 207 2.4412 213 207 -56.9715 
169 208 -20.8485 169 208 9.474 
211 210 -552.291 211 210 -230.774 
216 210 452.4311 216 210 132.3998 
212 211 -104 212 211 -79.4658 
214 213 -10.2425 214 213 -121.027 
216 213 -13.0875 216 213 66.8655 
217 214 258.8889 217 214 -45.2016 
216 220 -573.923 216 220 81.8696 
230 219 33.1 230 219 29.4 
224 221 -67.8239 224 221 -16.4738 





223 222 -56.6718 223 222 -29.1576 
224 222 -18.5808 224 222 -17.3424 
225 223 -55.8672 225 223 -26.884 
225 224 -19.5032 225 224 -3.5237 
226 224 -5.8223 226 224 0.0927 
226 225 1.6323 226 225 2.6052 
227 226 -39.6302 227 226 21.7525 
228 227 -6.4838 228 227 1.5415 
229 228 23 229 228 17 
1 3 -25.0664 1 3 -48.2687 
2 3 39.7897 2 3 -14.8499 
4 3 -712.547 4 3 93.092 
5 7 -71.8821 5 7 -74.2858 
6 7 38.2617 6 7 -12.114 
11 10 21.5108 11 10 34.1489 
10 12 -131.489 10 12 19.7241 
17 15 -231 17 15 97.4651 
15 16 -300.9 15 16 -52.7623 
19 20 -521.213 19 20 -148.283 
22 23 -63.5566 22 23 -25.6642 
29 30 -113.539 29 30 -29.1869 
38 39 -244.43 38 39 -18.3768 
40 39 262.8168 40 39 70.2613 
53 54 -72.4062 53 54 -84.8701 
56 55 190.69 56 55 21.903 
62 61 264.2023 62 61 85.8477 
73 68 -193.286 73 68 -92.274 
81 70 -92.6571 81 70 6.741 
83 71 -37.6598 83 71 20.9615 
78 72 -60.9851 78 72 34.6651 
186 93 11.0165 186 93 5.8359 
103 95 -62.2418 103 95 69.6759 
94 100 -52.5364 94 100 69.6241 
136 101 210.4066 136 101 58 
110 109 45.92 110 109 96.4363 
129 109 92.6376 129 109 129.9884 
149 111 -115.468 149 111 -58.2344 
153 120 -91.6549 153 120 -21.8988 





123 122 -101.257 123 122 13.8048 
127 122 -206.56 127 122 -80.8442 
159 124 -281.611 159 124 -139.988 
149 130 -161.332 149 130 -56.5593 
162 132 -85.9139 162 132 4.829 
135 134 -102.75 135 134 -18.9107 
96 138 487.6804 96 138 -3.3818 
103 139 -43.3239 103 139 -3.8569 
116 142 -221.105 116 142 -22.3633 
134 143 -231.596 134 143 -33.9732 
118 161 86.1348 118 161 128.4169 
189 168 15.9311 189 168 3.0242 
175 172 22.5228 175 172 2.6233 
191 174 -84.6816 191 174 -103.337 
227 179 4.13 227 179 9.2687 
57 180 44.7556 57 180 17.814 
190 181 26.7687 190 181 16.7402 
246 183 39.0279 246 183 21.4988 
177 188 47.0331 177 188 15.3772 
191 190 127.4372 191 190 64.4373 
198 197 81.0526 198 197 49.1189 
203 202 103.0594 203 202 31.8828 
209 208 345 209 208 42.5314 
215 213 600 215 213 300.2316 
218 217 550 218 217 68.3848 
246 175 -39.0279 246 175 -21.4988 
243 98 -100.31 243 98 -29.17 
244 99 100 244 99 -34.17 
2 248 -619.405 2 248 -40.9384 
3 249 -1210 3 249 -257.758 
53 260 -400 53 260 -80.2707 
54 261 -400 54 261 -97.2476 
145 265 -553 145 265 -88.3608 
23 254 -410 23 254 -57.6827 
1 247 -467 1 247 -97.5785 
109 263 -1292 109 263 -14.1454 
11 250 -234 11 250 -41.0816 
22 253 -185 22 253 0.8185 





118 264 -700 118 264 -197.609 
12 251 -372 12 251 -149.806 
17 252 -330 17 252 -317.465 
33 255 -500 33 255 -80.3649 
49 259 -165 49 259 -73.5682 
38 256 -37 38 256 -36.7087 
48 258 -45 48 258 -20.3711 
59 262 -116 59 262 -73.3847 
 





































1 1.0284 0 6 -120 -1200 19 -
99.6996 
-990.7 
61 0.9776 0 59 -116 -1160 31 -32 -3200 
88 0.99 0 88 4.9 400.9 58 -20 -2000 
113 1.0221 1.6 124 -24 -240 91 0 500 
144 1.0002 1.7 157 -427.4 -
4270.4 
124 -14 -1400 
207 1.0424 1.5 190 -96 -960 166 254.022 2540.02
2 
221 0.993 1.4 230 33.1 330.1 192 44.0825 404.082
5 
239 1.0009 0 242 113.7 1013.7 222 49.2004 409.200
4 
255 1.05 1.5 257 455.946 4550.9
46 
288 -0.35 -100.35 





Table 29B:  Bad Data Measurements for the IEEE 300 Bus 
System Continued 






















274 275 1.6181 100.6181 176 177 -20.4136 200.4136 
8 14 293.0941 2930.094 16 15 85.9067 -385.907 
30 73 -113.539 -1130.54 256 38 41.5625 -541.563 
51 53 -244.115 -2440.12 299 273 -1.25 -100.25 
62 240 51.2631 510.2631 92 41 4.6551 400.6551 
89 92 -3.8957 -300.896 66 65 -14.0948 -1458.09 
112 116 -665.57 665.5701 229 228 17 1700 
175 189 -13.8339 513.8339 159 124 -139.988 539.9882 
    109 263 -14.1454 214.1454 
    59 262 -73.3847 273.3847 
 

















1 1.0496 8 -8.4092 1 2793.88 1 -147.339 
2 1.0193 6 -12.026 2 881.4 2 -22.1985 
3 1.0181 43 -0.1474 3 -619.4 3 -32.6 
4 1.0181 20 -6.4216 4 -82.2 4 -36.4 
5 1.0213 41 -1.899 5 -778.6 5 -213.5 
6 1.0227   6 -232 6 -136.9234 
7 1.0343   7 0 7 0 
8 1.0344   8 222.3 8 28.4397 
9 1.0344   9 443.8 9 49.1966 





11 1.0224   11 -309.8 11 -241 
12 1.0411   12 0 12 0 
13 1.0326   13 0 13 0 
14 1.0373   14 -242 14 -79.2 
15 1.0392   15 0 15 0 
16 1.0486   16 1090 16 189.311 
17 1.0269   17 -243.9 17 -107.8 
18 1.0204   18 95.4 18 -138.25 
19 1.0305   19 -940.3 19 -394.2 
20 1.0282   20 -405.9 20 -197.1 
21 1.0404   21 995.5 21 41.223 
22 1.0277   22 -567.3 22 -76.3 
23 1.0286   23 -490.4 23 -165.7 
24 1.0363   24 -395.3 24 -102.8 
25 1.0367   25 -257.8 25 -28.1 
26 1.0378   26 -486.5 26 -104.6 
27 1.0385   27 87.2 27 129.894 
28 1.0269   28 0 28 0 
29 1.0269   29 0 29 0 
30 1.0221   30 -93.7 30 -91.5 
31 1.0218   31 -66.2 31 -76.5 
32 1.051   32 -185.48 32 32.86 
33 1.0513   33 -123 33 113 
34 1.0434   34 -405.7 34 -101.2 
35 1.0411   35 -310.6 35 -259.1 
36 1.0418   36 -588.8 36 -153.1 
37 1.0427   37 62.1 37 -237.093 
38 1.0457   38 -105.6 38 30.7 
39 1.0401   39 -492.5 39 -47.4 
40 1.0482   40 2278.4 40 -324.897 
41 1.0412   41 -329.8 41 -59.2 
42 1.0544   42 1112 42 -15.4306 
43 1.0502   43 143.8 43 -89.3312 
44 1.0496   44 -162.9 44 -97 
45 1.0492   45 -717.4 45 -113.9 
46 1.0462   46 -480.8 46 -6.3 






Table 30B:  Measurement Data for the Reduced 500 kV 47 Bus 
System Continued 















24 1 -550.163 24 1 -91.6005 
25 1 -817.763 25 1 -27.6717 
32 1 -175.423 32 1 78.8085 
1 33 133.1019 1 33 -94.4383 
34 1 -405.7 34 1 -101.2 
1 35 429.2448 1 35 186.613 
1 36 263.9503 1 36 40.5674 
2 3 881.4 2 3 -22.1985 
4 3 -82.2 4 3 -36.4 
3 5 178.3043 3 5 -90.4037 
6 5 -132.545 6 5 17.939 
7 5 666.1 7 5 77.4031 
5 10 -69.5061 5 10 -67.9841 
6 13 -99.4553 6 13 -154.862 
7 8 -222.3 7 8 -28.3928 
7 9 -443.8 7 9 -49.0103 
10 11 -69.5384 10 11 11.5056 
11 12 -379.362 11 12 -178.074 
15 12 -341.907 15 12 -33.2056 
12 16 -625.16 12 16 -82.0384 
12 19 -98.0912 12 19 34.0249 
14 13 99.6863 14 13 -22.5028 
15 14 341.9068 15 14 33.2056 
17 16 -148.603 17 16 -191.764 
16 19 314.0244 16 19 108.6747 
18 17 95.4 18 17 -138.25 
20 19 314.6834 20 19 -83.6321 
19 22 246.7098 19 22 4.2601 
19 24 -657.904 19 24 -67.5478 
21 20 995.5 21 20 41.223 





23 22 321.0183 23 22 -4.5984 
23 43 -544.504 23 43 -128.401 
24 41 -504.677 24 41 -48.4545 
26 25 -399.3 26 25 31.1134 
25 28 160.2111 25 28 69.0225 
26 27 -87.2 26 27 -135.713 
28 29 0 28 29 0 
30 28 -159.91 30 28 -166.536 
30 31 66.2097 30 31 75.0355 
32 33 -10.0572 32 33 -45.9485 
36 35 -117.977 36 35 -1.7145 
36 37 -207.287 36 37 -39.776 
37 38 105.6533 37 38 -85.3637 
39 37 -492.5 39 37 -47.4 
40 37 750.4298 40 37 -23.958 
40 41 843.3385 40 41 -26.3162 
40 42 684.6318 40 42 -274.623 
42 43 702.5543 42 43 -21.581 
42 44 571.6376 42 44 -39.3499 
42 45 521.1806 42 45 -87.247 
43 44 293.8589 43 44 -14.8923 
44 45 699.7923 44 45 -44.5522 
46 45 -496.554 46 45 -40.4377 
46 47 15.754 46 47 34.1377 
1 24 554.1091 1 24 -31.6216 
1 25 829.7385 1 25 -46.9103 
1 32 175.4576 1 32 -95.6321 
33 1 -133.057 33 1 72.7531 
1 34 408.2764 1 34 -105.917 
35 1 -428.63 35 1 -212.854 
36 1 -263.537 36 1 -111.61 
3 2 -879.904 3 2 21.3959 
3 4 82.2 3 4 36.4078 
5 3 -178.166 5 3 40.0674 
5 6 132.5994 5 6 -58.3976 
5 7 -663.528 5 7 -127.186 
10 5 69.5384 10 5 -11.5056 
13 6 99.5943 13 6 85.8479 





9 7 443.8 9 7 49.1966 
11 10 69.5622 11 10 -62.9263 
12 11 380.5856 12 11 90.9008 
12 15 342.6651 12 15 -42.8873 
16 12 626.973 16 12 41.1082 
19 12 98.242 19 12 -147.358 
13 14 -99.5943 13 14 -85.8479 
14 15 -341.686 14 15 -56.6972 
16 17 149.0026 16 17 39.5276 
19 16 -313.237 19 16 -194.506 
17 18 -95.2975 17 18 83.964 
19 20 -314.111 19 20 10.9522 
22 19 -246.477 22 19 -55.9766 
24 19 659.5407 24 19 37.2551 
20 21 -988.11 20 21 -35.7106 
23 20 -266.914 23 20 -32.701 
22 23 -320.823 22 23 -20.3234 
43 23 549.8292 43 23 -47.2203 
41 24 507.0517 41 24 -48.7911 
25 26 399.7522 25 26 -69.4508 
28 25 -160.004 28 25 -141.62 
27 26 87.2 27 26 129.894 
29 28 0 29 28 0 
28 30 160.0037 28 30 141.6199 
31 30 -66.2 31 30 -76.5 
33 32 10.0572 33 32 40.2469 
35 36 118.03 35 36 -46.2456 
37 36 207.5641 37 36 -49.755 
38 37 -105.6 38 37 30.7 
37 39 495.2068 37 39 -82.56 
37 40 -746.324 37 40 -19.4139 
41 40 -836.852 41 40 -10.4089 
42 40 -683.373 42 40 132.7473 
43 42 -699.888 43 42 -27.2186 
44 42 -568.99 44 42 -37.4981 
45 42 -517.757 45 42 -68.7499 
44 43 -293.702 44 43 -14.9498 
45 44 -698.457 45 44 22.0635 





47 46 -15.7 47 46 -133.278 
 
Table 31A:  Bad Data Measurements for the Reduced 500 kV 47 
Bus System 



































6 1.0227 0 1 2793.88 0 7 0 1000 
18 1.0204 1.5 5 -778.6 -7780.6 10 0 1000 
25 1.0367 1.5 16 1090 -1090 17 -107.8 -6107.8 
31 1.0218 0 20 -405.9 1405.9 22 -76.3 1276.3 




42 1.0544 0 36 -588.8 1588.8 34 -101.2 1101.2 





Table 31B:  Bad Data Measurements for the Reduced 500 kV 47 
Bus System Continued 




























































3 4 82.2 820.2 38 37 30.7 -730.7 




Table 32A:  Measurement Data for the Reduced Actual Power 
System 1289 Bus System 
Voltage 
Magnitude 














1 1.0548 8 -43.18 1 0 1 0 
2 1.0513 845 -43.61 2 0 2 0 
3 1.051 43 -49.78 3 -185.48 3 32.86 
4 1.0505 625 -49 4 0 4 0 
5 1.0504 20 -32.16 5 0 5 0 
6 1.0502 473 -
40.511 
6 0 6 0 
7 1.0496 6 -42.29 7 0 7 0 
8 1.0486 41 -50.1 8 0 8 0 
9 1.0485   9 0 9 271.671 
10 1.0462   10 0 10 0 
11 1.0461   11 0 11 146.672 
12 1.0432   12 0 12 0 
13 1.0429   13 0 13 0 
14 1.0424   14 0 14 0 
15 1.0424   15 0 15 0 
16 1.0409   16 0 16 0 
17 1.0405   17 0 17 0 
18 1.0404   18 0 18 0 
19 1.0398   19 0 19 0 
20 1.0387   20 0 20 0 
21 1.0385   21 0 21 111.595 
22 1.0383   22 0 22 0 
23 1.0383   23 0 23 95.2277 





25 1.0363   25 0 25 -
50.8094 
26 1.0356   26 0 26 0 
27 1.0337   27 0 27 0 
28 1.0337   28 0 28 0 
29 1.0337   29 0 29 0 
30 1.0334   30 0 30 5.2048 
31 1.0331   31 0 31 -7.2844 
32 1.0316   32 0 32 0 
33 1.031   33 0 33 0 
34 1.0285   34 0 34 0 
35 1.0282   35 0 35 0 
36 1.0273   36 0 36 0 
37 1.0268   37 0 37 0 
38 1.0265   38 0 38 0 
39 1.0241   39 0 39 82.154 
40 1.0228   40 0 40 0 
41 1.0214   41 0 41 91.5133 
42 1.0208   42 0 42 0 
43 1.02   43 0 43 0 
44 1.0198   44 0 44 0 
45 1.0189   45 0 45 36.2116 
46 1.0173   46 0 46 -
67.7989 
47 1.0173   47 0 47 0 
48 1.0212   48 0 48 -96.249 
49 1.0116   49 0 49 0 
50 1.0112   50 0 50 0.4042 
51 1.0046   51 -20.79 51 -4.46 
52 1.0008   52 0 52 0 
53 1.0006   53 0 53 0 
54 1.0004   54 0 54 21.8392 
55 1.0003   55 0 55 35.0545 
56 0.9965   56 0 56 0 
57 0.9961   57 -13.83 57 -2.33 
58 0.9959   58 0 58 0 
59 0.9953   59 0 59 0 
60 0.9901   60 0 60 -
46.2227 





62 1.0719   62 0 62 0 
63 1.0719   63 0 63 0 
64 1.0719   64 0 64 0 
65 1.0673   65 -35.77 65 -2.96 
66 1.0627   66 -16.87 66 -2.9 
67 1.0622   67 -22.42 67 -2.85 
68 1.0611   68 -9.77 68 -2.2 
69 1.0596   69 -78.21 69 -20.37 
70 1.0584   70 0 70 0 
71 1.0532   71 -58.68 71 -2.54 
72 1.0525   72 -15.83 72 -1.23 
73 1.0513   73 0 73 0 
74 1.0505   74 -7.2 74 -0.6 
75 1.0503   75 0 75 0 
76 1.0494   76 -82.91 76 -18.4 
77 1.0457   77 -14.07 77 -6.65 
78 1.045   78 0 78 0 
79 1.0449   79 -3.79 79 -0.71 
80 1.0448   80 -6.63 80 -1.62 
81 1.044   81 -11.52 81 0.86 
82 1.0438   82 -2 82 0 
83 1.0426   83 -3.92 83 -0.12 
84 1.0424   84 -16 84 -12 
85 1.0424   85 -14.64 85 -3.45 
86 1.0424   86 0 86 0 
87 1.0423   87 -13.96 87 -0.53 
88 1.042   88 0 88 0 
89 1.0418   89 -2.6 89 -1.8 
90 1.0414   90 0 90 0 
91 1.041   91 0 91 0 
92 1.0404   92 0 92 0 
93 1.0401   93 -136.59 93 -37.54 
94 1.04   94 -46.96 94 1.08 
95 1.0395   95 -5.88 95 -0.37 
96 1.0393   96 0 96 0 
97 1.0393   97 -8.7 97 -3.73 
98 1.039   98 -33.55 98 -2.02 
99 1.039   99 -30.52 99 -2.75 





101 1.0387   101 -27.69 101 1.17 
102 1.0386   102 -15.69 102 0.09 
103 1.0385   103 0 103 0 
104 1.0382   104 -46.48 104 -1.79 
105 1.038   105 -6.49 105 -0.08 
106 1.0377   106 -177.43 106 -24.98 
107 1.0376   107 -22.12 107 -3.78 
108 1.0375   108 -7.52 108 0.85 
109 1.0374   109 -26.67 109 0.17 
110 1.0371   110 -59.87 110 -23.5 
111 1.037   111 -67.43 111 -36.81 
112 1.0368   112 0 112 0 
113 1.0367   113 -13.7 113 -2.32 
114 1.0366   114 -10.28 114 -0.64 
115 1.0366   115 0 115 0 
116 1.0366   116 0 116 0 
117 1.0365   117 -18.93 117 -2.7 
118 1.0363   118 0 118 0 
119 1.0361   119 -5.26 119 0.1 
120 1.036   120 -27.63 120 -9.3 
121 1.0359   121 0 121 0 
122 1.0357   122 0 122 0 
123 1.0356   123 -1.76 123 -0.43 
124 1.0352   124 -7.69 124 -0.96 
125 1.0351   125 0 125 0 
126 1.0351   126 -44.74 126 1.54 
127 1.035   127 -54.88 127 -19.21 
128 1.0349   128 -18.2 128 -1.59 
129 1.0349   129 -27.73 129 -10.55 
130 1.0348   130 -19 130 0.9 
131 1.0348   131 -1.28 131 -1.1 
132 1.0348   132 0 132 0 
133 1.0347   133 0 133 0 
134 1.0347   134 0 134 0 
135 1.0346   135 -21.91 135 -3.56 
136 1.0346   136 -6.2 136 -0.32 
137 1.0344   137 0 137 0 
138 1.0344   138 -3.87 138 -0.32 





140 1.0343   140 0 140 0 
141 1.0342   141 -0.18 141 0.02 
142 1.0338   142 0 142 86.3131 
143 1.0338   143 0 143 0 
144 1.0338   144 -14.65 144 -4.88 
145 1.0338   145 0 145 0 
146 1.0337   146 0 146 0 
147 1.0337   147 0 147 0 
148 1.0336   148 0 148 0 
149 1.0335   149 -13.97 149 -1.23 
150 1.0335   150 -12.45 150 -7.44 
151 1.0334   151 -25.3 151 -0.63 
152 1.0334   152 -10.95 152 -0.03 
153 1.0334   153 0 153 0 
154 1.0333   154 -178.17 154 -
69.6478 
155 1.0332   155 -31.43 155 -4.92 
156 1.0332   156 -5.68 156 -3.58 
157 1.0331   157 0 157 0 
158 1.0331   158 -154.72 158 -80.73 
159 1.0329   159 0 159 0 
160 1.0328   160 -2.91 160 -1.89 
161 1.0328   161 0 161 0 
162 1.0328   162 -28.65 162 -10.25 
163 1.0327   163 0 163 0 
164 1.0327   164 -8.49 164 -1.43 
165 1.0326   165 -28.87 165 -6.87 
166 1.0326   166 -3.76 166 -2.26 
167 1.0326   167 -2 167 -1 
168 1.0326   168 0 168 0 
169 1.0325   169 -112.08 169 -35 
170 1.0324   170 -118.34 170 -34.15 
171 1.0323   171 0 171 0 
172 1.0322   172 0 172 0 
173 1.0321   173 0 173 0 
174 1.0321   174 -7.51 174 -0.95 
175 1.032   175 -192.1 175 40.445 
176 1.032   176 -2 176 -1 





178 1.0319   178 -13.56 178 -1.71 
179 1.0319   179 -18.54 179 -6.14 
180 1.0319   180 -104.11 180 -7.55 
181 1.0318   181 -40.73 181 -6.72 
182 1.0318   182 -7.28 182 1.59 
183 1.0318   183 -8.9 183 -4.52 
184 1.0318   184 1.44 184 -0.04 
185 1.0317   185 0 185 0 
186 1.0316   186 -235.85 186 -47.37 
187 1.0316   187 -11.85 187 -2.66 
188 1.0316   188 -19.8 188 -4.35 
189 1.0316   189 -8.05 189 -1.48 
190 1.0316   190 -7.19 190 -1.72 
191 1.0315   191 -16.19 191 7.39 
192 1.0315   192 -16.88 192 0.33 
193 1.0315   193 0 193 0 
194 1.0314   194 0 194 0 
195 1.0314   195 -13.04 195 -3.94 
196 1.0314   196 0 196 0 
197 1.0313   197 -8.05 197 -1.48 
198 1.0312   198 -1.71 198 -1.19 
199 1.0311   199 0 199 -
11.9562 
200 1.031   200 -33.76 200 -3.71 
201 1.031   201 -15.77 201 -0.08 
202 1.031   202 -66.7 202 2.2 
203 1.0309   203 -25.95 203 -3.9 
204 1.0309   204 -7.49 204 -0.18 
205 1.0309   205 0 205 0 
206 1.0309   206 0 206 0 
207 1.0308   207 0 207 0 
208 1.0308   208 -13.93 208 -0.54 
209 1.0308   209 0 209 0 
210 1.0307   210 0 210 0 
211 1.0307   211 -3.95 211 1.05 
212 1.0306   212 -9.3 212 0.23 
213 1.0306   213 -65.69 213 -14.18 
214 1.0306   214 -1.17 214 -0.75 





216 1.0305   216 -83.5 216 -45.76 
217 1.0305   217 -19.18 217 -3.5 
218 1.0303   218 -47.71 218 4.4 
219 1.0303   219 -32.13 219 -7.21 
220 1.0303   220 0 220 0 
221 1.0302   221 -11.73 221 -34.66 
222 1.0302   222 0 222 100.18 
223 1.0301   223 -33.99 223 6.3 
224 1.03   224 0 224 0 
225 1.03   225 -32.56 225 -3.46 
226 1.0297   226 -18.03 226 2.56 
227 1.0296   227 -9.9 227 -1.3 
228 1.0296   228 -226.68 228 -33.85 
229 1.0295   229 -5.42 229 -3.28 
230 1.0293   230 -31.33 230 -2.76 
231 1.0292   231 -16.5 231 1 
232 1.0292   232 -18.29 232 -8.9 
233 1.0291   233 -3.61 233 -0.09 
234 1.0291   234 0 234 0 
235 1.029   235 -3.91 235 -0.99 
236 1.0289   236 0 236 0 
237 1.0289   237 -18.96 237 -1.57 
238 1.0288   238 -16.69 238 -4.57 
239 1.0288   239 -5.72 239 0.26 
240 1.0288   240 -8.38 240 -1.02 
241 1.0287   241 -142.56 241 -6.53 
242 1.0287   242 -9.18 242 -0.48 
243 1.0287   243 -41.91 243 -2.65 
244 1.0286   244 -70.51 244 -15.84 
245 1.0286   245 -8 245 190.462 
246 1.0285   246 0 246 0 
247 1.0285   247 -22.72 247 3.14 
248 1.0284   248 -12.81 248 -2.66 
249 1.0284   249 -10.93 249 -1.95 
250 1.0283   250 0 250 0 
251 1.0283   251 -26.03 251 5.25 
252 1.0282   252 -7.04 252 -3.39 
253 1.0281   253 -56.96 253 -7.26 





255 1.028   255 -20.71 255 -2.03 
256 1.0279   256 -10.62 256 0.04 
257 1.0278   257 0 257 0 
258 1.0276   258 -4.86 258 -0.57 
259 1.0275   259 -71.46 259 10.16 
260 1.0275   260 0 260 0 
261 1.0275   261 -9.17 261 -0.7 
262 1.0275   262 -11.59 262 1.15 
263 1.0274   263 -13.62 263 -2.94 
264 1.0274   264 -31.21 264 -11.33 
265 1.0274   265 -5.66 265 -0.03 
266 1.0274   266 -15.11 266 -2.1 
267 1.0273   267 -4.64 267 -1.17 
268 1.0273   268 0 268 0 
269 1.0272   269 -4.9 269 0.42 
270 1.0272   270 -5 270 -0.27 
271 1.0272   271 -12.41 271 -6.23 
272 1.0272   272 0 272 0 
273 1.0271   273 -19.85 273 1.9 
274 1.0267   274 0 274 0 
275 1.0266   275 -37.71 275 -3.13 
276 1.0262   276 -12.68 276 -0.79 
277 1.026   277 -51.68 277 -8.67 
278 1.0259   278 -12.88 278 11.3303 
279 1.0259   279 -9.29 279 0.11 
280 1.0259   280 -12.65 280 -0.94 
281 1.0258   281 0 281 0 
282 1.0257   282 0 282 0 
283 1.0256   283 -18.45 283 -0.75 
284 1.0255   284 -16.6 284 -1.31 
285 1.0254   285 -136.9 285 -54.24 
286 1.0254   286 0 286 0 
287 1.0254   287 0 287 0 
288 1.0253   288 0 288 0 
289 1.0253   289 -2 289 0 
290 1.0253   290 -21.6 290 -2.31 
291 1.025   291 -4.87 291 -0.59 
292 1.025   292 -7.92 292 -2.19 





294 1.0248   294 -19.16 294 2.55 
295 1.0248   295 -25.23 295 -6.41 
296 1.0248   296 -32.05 296 1.56 
297 1.0247   297 -14.7 297 0.47 
298 1.0247   298 -5.59 298 -1.23 
299 1.0247   299 -5.17 299 -0.79 
300 1.0246   300 -41.98 300 -22.6 
301 1.0246   301 -165.2 301 16.3 
302 1.0245   302 -9.61 302 1.46 
303 1.0245   303 -18.58 303 -5.29 
304 1.0243   304 -72.22 304 -23.59 
305 1.0243   305 -11.88 305 0.94 
306 1.0242   306 -47.67 306 -3.73 
307 1.0241   307 0 307 0 
308 1.024   308 -57.34 308 -5.26 
309 1.0239   309 0 309 0 
310 1.0238   310 -13.7 310 -1.39 
311 1.0236   311 -26.8 311 -0.9258 
312 1.0234   312 -12.89 312 -5.73 
313 1.0233   313 -34.67 313 -2.54 
314 1.0233   314 -6.29 314 -2.07 
315 1.0232   315 -29.46 315 -4.36 
316 1.0231   316 0 316 0 
317 1.0231   317 -11.98 317 28.8006 
318 1.023   318 -55.42 318 -11.52 
319 1.023   319 -25 319 -3.48 
320 1.023   320 0 320 0 
321 1.023   321 0 321 0 
322 1.023   322 0 322 67.2829 
323 1.0229   323 -57.07 323 -22.81 
324 1.0229   324 -327.72 324 -
63.2893 
325 1.0228   325 -63.31 325 -5.94 
326 1.0227   326 -70.2 326 8.19 
327 1.0227   327 -21.58 327 3.02 
328 1.0227   328 -6.17 328 -1.18 
329 1.0225   329 0 329 0 
330 1.0225   330 -45.68 330 -16.99 





332 1.0225   332 -5.27 332 -0.92 
333 1.0224   333 -18.48 333 -1.01 
334 1.0224   334 -19.69 334 -4.38 
335 1.0224   335 0 335 0 
336 1.0223   336 -2.87 336 1.39 
337 1.0223   337 0 337 0 
338 1.0222   338 -173.34 338 -9.46 
339 1.022   339 -150.88 339 16.873 
340 1.0219   340 -21.51 340 0.61 
341 1.0219   341 -9.04 341 -1.66 
342 1.0219   342 -125.12 342 -53.84 
343 1.0218   343 -5.27 343 -1.43 
344 1.0218   344 -37.72 344 -4.55 
345 1.0217   345 -10.18 345 -1.16 
346 1.0217   346 -10.29 346 -0.12 
347 1.0217   347 -7.41 347 -0.12 
348 1.0216   348 -16.51 348 -1.29 
349 1.0216   349 -137.07 349 -20.45 
350 1.0213   350 -17.07 350 -8.27 
351 1.0212   351 -6 351 -3.22 
352 1.0212   352 -40.63 352 -7.28 
353 1.0212   353 -42.74 353 -4.21 
354 1.0212   354 -25.71 354 -3.44 
355 1.021   355 -63.82 355 -11.2 
356 1.0209   356 -28.43 356 1.34 
357 1.0208   357 -2.58 357 -1 
358 1.0208   358 0 358 0 
359 1.0207   359 -14.74 359 -1.17 
360 1.0206   360 0 360 0 
361 1.0205   361 -8.5 361 -1.36 
362 1.0204   362 -6.09 362 0.12 
363 1.0204   363 -50.46 363 -11.4 
364 1.0204   364 -11.4 364 -0.78 
365 1.0202   365 0 365 0 
366 1.0202   366 -28.06 366 -2.97 
367 1.0201   367 -0.3 367 -0.2 
368 1.0198   368 0 368 0 
369 1.0197   369 0 369 0 





371 1.0197   371 -10.59 371 -2.11 
372 1.0196   372 -25.46 372 -0.19 
373 1.0194   373 -83.6 373 -7.31 
374 1.0193   374 -25.3 374 0.65 
375 1.0191   375 0 375 0 
376 1.0191   376 -11.59 376 0.93 
377 1.019   377 -103.05 377 -
19.1288 
378 1.019   378 0 378 0 
379 1.0189   379 0 379 0 
380 1.0189   380 -10.58 380 0.36 
381 1.0189   381 -31.95 381 -7.73 
382 1.0189   382 -20.02 382 -2.46 
383 1.0186   383 -10.01 383 -2 
384 1.0186   384 -19.74 384 -2.13 
385 1.0184   385 0 385 30.4378 
386 1.0184   386 0 386 0 
387 1.0183   387 -28.17 387 3.77 
388 1.0182   388 -11.49 388 -4.6 
389 1.0182   389 -11.48 389 0.57 
390 1.0182   390 0 390 0 
391 1.0181   391 0 391 0 
392 1.0181   392 -51.81 392 -28.62 
393 1.018   393 -73.51 393 -16.56 
394 1.018   394 -17.42 394 2.97 
395 1.018   395 -20.51 395 -2.42 
396 1.018   396 -68.64 396 -29.64 
397 1.018   397 -13.2 397 3.45 
398 1.0179   398 -3.86 398 0.01 
399 1.0179   399 0 399 0.7718 
400 1.0179   400 -11.91 400 -0.47 
401 1.0179   401 0 401 0 
402 1.0178   402 -22.35 402 -9.29 
403 1.0176   403 -35.87 403 -2.52 
404 1.0176   404 -53.32 404 -2.17 
405 1.0176   405 -3.42 405 -0.89 
406 1.0176   406 -26.33 406 -1 
407 1.0176   407 0 407 42.1181 





409 1.0175   409 0 409 0 
410 1.0175   410 -29.46 410 -4.67 
411 1.0175   411 -35.73 411 -1.61 
412 1.0174   412 -10.04 412 -3.2 
413 1.0173   413 -2.09 413 -0.47 
414 1.0173   414 -16.6 414 -1.19 
415 1.0173   415 -67.94 415 -19.48 
416 1.0171   416 -13.63 416 -1.53 
417 1.0171   417 -93.37 417 -20.92 
418 1.017   418 -18.14 418 -2.87 
419 1.017   419 -18.06 419 -0.25 
420 1.0169   420 -7.41 420 -1.4 
421 1.0169   421 -25.13 421 1.92 
422 1.0168   422 0 422 0 
423 1.0168   423 -23.39 423 1.09 
424 1.0166   424 -9.03 424 2.46 
425 1.0165   425 -28.76 425 -1.97 
426 1.0165   426 -4.24 426 0.21 
427 1.0164   427 -38.39 427 -10.5 
428 1.0162   428 0 428 0 
429 1.0162   429 -8.4 429 -1.59 
430 1.0161   430 -24.86 430 -0.82 
431 1.0161   431 -18.03 431 -1.01 
432 1.0161   432 -75.65 432 -8.73 
433 1.016   433 0 433 0 
434 1.016   434 -1.89 434 -0.63 
435 1.0159   435 -17.58 435 -2.59 
436 1.0159   436 -4.56 436 -0.46 
437 1.0159   437 -19.23 437 -2.78 
438 1.0158   438 -23.74 438 -1.2 
439 1.0158   439 -17.82 439 -2.57 
440 1.0157   440 0 440 49.5399 
441 1.0157   441 0 441 0 
442 1.0157   442 -39.93 442 -8.45 
443 1.0156   443 -5.75 443 -1.79 
444 1.0155   444 -3.7 444 -0.06 
445 1.0153   445 0 445 0 
446 1.0152   446 -28.42 446 -0.02 





448 1.0151   448 -76.6 448 0.27 
449 1.0151   449 -21.84 449 -2.79 
450 1.0151   450 -18.3 450 -1.55 
451 1.015   451 -4.27 451 -1.06 
452 1.015   452 0 452 0 
453 1.015   453 -9.35 453 -2.91 
454 1.015   454 0 454 0.15 
455 1.0149   455 -22.31 455 -1.67 
456 1.0149   456 0 456 19.4773 
457 1.0147   457 -10.71 457 -0.34 
458 1.0147   458 -12.44 458 0.9 
459 1.0146   459 0 459 0 
460 1.0146   460 -3.02 460 -0.59 
461 1.0146   461 -17.37 461 -2.57 
462 1.0146   462 -18.62 462 -7.15 
463 1.0145   463 -35.44 463 -4.77 
464 1.0144   464 -4.77 464 -4.63 
465 1.0143   465 -24.49 465 -9.21 
466 1.0143   466 0 466 0.53 
467 1.0143   467 -155.49 467 -56.16 
468 1.0143   468 0 468 0 
469 1.0143   469 -49.02 469 -5.18 
470 1.0142   470 -36.72 470 -4.26 
471 1.0142   471 -0.27 471 -0.44 
472 1.0142   472 0 472 0 
473 1.0142   473 -2.49 473 -0.3 
474 1.0142   474 0 474 0 
475 1.0141   475 0 475 0 
476 1.0141   476 -9.59 476 -1.61 
477 1.0141   477 -12.29 477 -1.89 
478 1.0141   478 -6.27 478 -1.15 
479 1.014   479 0 479 0 
480 1.0139   480 -9.76 480 -2.38 
481 1.0138   481 0 481 0 
482 1.0138   482 -10.6 482 0.37 
483 1.0138   483 -264.55 483 -59.5 
484 1.0138   484 -55.73 484 -7.96 
485 1.0137   485 -32.94 485 0.13 





487 1.0137   487 -3.72 487 -0.77 
488 1.0137   488 -18.85 488 -12.03 
489 1.0137   489 -93.42 489 1.52 
490 1.0134   490 -3.38 490 -0.58 
491 1.0134   491 0 491 0 
492 1.0133   492 0 492 0 
493 1.0132   493 -47.06 493 -3.27 
494 1.0132   494 -6.9 494 0.43 
495 1.0132   495 0 495 0 
496 1.013   496 -7.73 496 0.59 
497 1.013   497 -16.41 497 -1.55 
498 1.013   498 0 498 0 
499 1.0129   499 -24.43 499 -1.97 
500 1.0128   500 0 500 0 
501 1.0128   501 -7.89 501 -1.46 
502 1.0127   502 -50.67 502 -18.26 
503 1.0126   503 -0.78 503 -0.47 
504 1.0124   504 -14.63 504 -5.93 
505 1.0124   505 -6.97 505 -0.42 
506 1.0124   506 0 506 0 
507 1.0123   507 -26.25 507 -7.16 
508 1.0123   508 -17.52 508 -2.19 
509 1.0123   509 -49.45 509 -25.62 
510 1.0122   510 -116.83 510 -12.71 
511 1.0121   511 -15.97 511 -1.42 
512 1.0121   512 -8.65 512 -1.09 
513 1.0118   513 -14.72 513 -5.84 
514 1.0118   514 -31.04 514 -8.19 
515 1.0117   515 -6.46 515 4.96 
516 1.0116   516 -12.01 516 -2.39 
517 1.0114   517 -10.65 517 -0.37 
518 1.0114   518 -6.22 518 -0.24 
519 1.0114   519 -58.31 519 -26.66 
520 1.0113   520 0 520 -1.83 
521 1.0113   521 -28.54 521 -1.01 
522 1.0113   522 0 522 0 
523 1.0112   523 0 523 0 
524 1.0112   524 -40.5 524 -11.69 





526 1.0112   526 -37.41 526 -14.14 
527 1.011   527 -36.72 527 -7.73 
528 1.0106   528 0 528 0 
529 1.0105   529 0 529 0 
530 1.0104   530 -38.19 530 -1.89 
531 1.0103   531 -9.66 531 -4.58 
532 1.0101   532 -67.07 532 -0.56 
533 1.0098   533 -57.74 533 -9.22 
534 1.0098   534 0 534 0 
535 1.0098   535 -104.59 535 -8.82 
536 1.0098   536 -34.67 536 -6.17 
537 1.0098   537 -62.76 537 -13.51 
538 1.0098   538 -20.46 538 -20.23 
539 1.0098   539 -16.13 539 -1.98 
540 1.0096   540 -24.95 540 -6.25 
541 1.0096   541 -4.21 541 -1.09 
542 1.0095   542 -57.31 542 -9.21 
543 1.0094   543 -17.13 543 -2.26 
544 1.0094   544 0 544 0 
545 1.0094   545 -3.86 545 -0.4 
546 1.0093   546 -36.94 546 -19.6 
547 1.0093   547 -15.49 547 -8.64 
548 1.0093   548 -35.71 548 -9.38 
549 1.0093   549 0 549 0 
550 1.0092   550 -10.22 550 0.43 
551 1.0092   551 -8.19 551 -3.56 
552 1.0092   552 -11.9 552 4.01 
553 1.0091   553 -13.23 553 -4.67 
554 1.0091   554 0 554 0 
555 1.009   555 -75.38 555 -6.88 
556 1.009   556 0 556 0 
557 1.009   557 -16.13 557 -1.01 
558 1.0088   558 -97.49 558 -14.68 
559 1.0088   559 0 559 0 
560 1.0087   560 0 560 0 
561 1.0087   561 -17.17 561 -3.28 
562 1.0087   562 -19.98 562 -5.44 
563 1.0086   563 -20.03 563 -2.43 





565 1.0086   565 -14.64 565 -2.18 
566 1.0086   566 -8.95 566 -0.11 
567 1.0086   567 -21.5 567 0.06 
568 1.0086   568 0 568 126.786 
569 1.0086   569 -45.37 569 -16.94 
570 1.0085   570 0 570 0 
571 1.0084   571 -11 571 -2.2 
572 1.0084   572 -29.92 572 -7.46 
573 1.0084   573 -6.62 573 -2.39 
574 1.0083   574 -18.21 574 -2.44 
575 1.0081   575 -90.32 575 -14.5 
576 1.0081   576 -11.34 576 13.5839 
577 1.0081   577 -26.96 577 -8.36 
578 1.008   578 -5.65 578 -0.61 
579 1.008   579 -13.63 579 -9.17 
580 1.008   580 0 580 0 
581 1.0079   581 -25.33 581 -4.72 
582 1.0079   582 -16.68 582 -0.88 
583 1.0076   583 0 583 0 
584 1.0075   584 0 584 0 
585 1.0075   585 -1 585 -0.5 
586 1.0075   586 -64.77 586 -10.45 
587 1.0075   587 -24.18 587 -0.33 
588 1.0075   588 0 588 0 
589 1.0074   589 -19.12 589 -4.23 
590 1.0074   590 0 590 0 
591 1.0074   591 0 591 0 
592 1.0074   592 -125.51 592 -13.59 
593 1.0073   593 -18.5 593 -2.36 
594 1.0073   594 0 594 0 
595 1.0073   595 -1.09 595 -0.42 
596 1.0073   596 -6.09 596 -1.5 
597 1.0073   597 -17.75 597 3.59 
598 1.0072   598 -25.85 598 -2.27 
599 1.0072   599 0 599 0 
600 1.007   600 0 600 0 
601 1.007   601 -17.24 601 -1.26 
602 1.0069   602 -16.33 602 -0.6 





604 1.0067   604 0 604 0 
605 1.0066   605 -81.44 605 -28.23 
606 1.0066   606 -22.18 606 -0.44 
607 1.0066   607 -16.33 607 -7.5 
608 1.0066   608 -24.92 608 -1.07 
609 1.0066   609 -8.05 609 -1.54 
610 1.0066   610 -25.9 610 -1.63 
611 1.0065   611 -8.8 611 -0.65 
612 1.0065   612 -10.69 612 -1.57 
613 1.0065   613 -3.18 613 -0.3 
614 1.0064   614 -28.41 614 -5.82 
615 1.0064   615 -35.34 615 -2.62 
616 1.0063   616 -20.17 616 -2.02 
617 1.0063   617 0 617 0 
618 1.0062   618 0 618 0 
619 1.006   619 -4.6 619 -4.6 
620 1.006   620 -42.75 620 -8.16 
621 1.0059   621 0 621 0 
622 1.0059   622 0 622 0 
623 1.0059   623 -5.91 623 -5.91 
624 1.0059   624 -13.5 624 7.41 
625 1.0058   625 -27.61 625 -5.43 
626 1.0058   626 -8.14 626 -3.88 
627 1.0057   627 -10.66 627 -2.04 
628 1.0055   628 -14.68 628 -4.58 
629 1.0055   629 -51 629 -13.18 
630 1.0053   630 -13.61 630 -2.23 
631 1.0052   631 -12.68 631 -2.28 
632 1.0052   632 -13.45 632 -0.93 
633 1.0051   633 -9.42 633 -0.12 
634 1.0051   634 -22.93 634 -3.79 
635 1.0051   635 -92.42 635 -12.38 
636 1.0051   636 0 636 0 
637 1.0051   637 -83.32 637 -29.28 
638 1.005   638 0 638 0 
639 1.0048   639 -8.65 639 -1.71 
640 1.0048   640 -13.98 640 -6.83 
641 1.0047   641 -3.89 641 -0.11 





643 1.0046   643 -21.13 643 -3.08 
644 1.0046   644 0 644 0 
645 1.0045   645 -32.51 645 12.59 
646 1.0044   646 -23.21 646 -7.03 
647 1.0044   647 0 647 0 
648 1.0044   648 -49.53 648 -15.38 
649 1.0043   649 -31.62 649 -8.03 
650 1.0042   650 -38.54 650 -0.55 
651 1.0042   651 -11.41 651 0.76 
652 1.0042   652 0 652 0 
653 1.0042   653 -13.14 653 1.73 
654 1.0041   654 -40.46 654 -5.63 
655 1.0041   655 -92.93 655 -26.95 
656 1.0041   656 -48.58 656 -2.86 
657 1.004   657 -30.31 657 -3.53 
658 1.004   658 -59.91 658 -2.26 
659 1.004   659 -55.37 659 -15.55 
660 1.004   660 0 660 0 
661 1.004   661 0 661 0 
662 1.004   662 -12.35 662 -3.64 
663 1.0039   663 -17.97 663 -0.46 
664 1.0039   664 -2.3 664 -18.24 
665 1.0039   665 0 665 0 
666 1.0039   666 0 666 -10.31 
667 1.0039   667 -50.81 667 -3.52 
668 1.0038   668 -17.59 668 -1.29 
669 1.0038   669 -67.17 669 -11.41 
670 1.0038   670 -43.33 670 -1.49 
671 1.0038   671 -36.17 671 -3.42 
672 1.0038   672 -21.32 672 1.54 
673 1.0038   673 -85.95 673 -18.73 
674 1.0037   674 0 674 0 
675 1.0037   675 -17.39 675 -6.33 
676 1.0037   676 -55.13 676 -4.4 
677 1.0037   677 -17.39 677 -6.33 
678 1.0037   678 -17.39 678 -6.33 
679 1.0035   679 -52.6 679 -11.82 
680 1.0034   680 -56.51 680 -16.34 





682 1.0034   682 -22.39 682 -6.48 
683 1.0034   683 -14.11 683 -3.91 
684 1.0034   684 -63.84 684 2.41 
685 1.0033   685 -22.86 685 1.84 
686 1.0033   686 -12.95 686 -2.54 
687 1.0032   687 -13.88 687 -3.95 
688 1.0032   688 -4.92 688 -0.82 
689 1.0031   689 0 689 0 
690 1.0031   690 -17.39 690 -6.33 
691 1.0031   691 -17.39 691 -6.33 
692 1.003   692 -55.64 692 8.19 
693 1.003   693 -11.02 693 -1.05 
694 1.0029   694 -16.03 694 -7.03 
695 1.0028   695 0 695 0 
696 1.0028   696 0 696 0 
697 1.0027   697 -11.8 697 -0.04 
698 1.0026   698 -23.39 698 15.29 
699 1.0025   699 0 699 0 
700 1.0024   700 -31.68 700 -5.62 
701 1.0024   701 0 701 0 
702 1.0024   702 -42.45 702 -6.18 
703 1.0023   703 -48.28 703 -9.58 
704 1.0022   704 -65.59 704 -5.52 
705 1.0022   705 -93.68 705 -17.65 
706 1.0022   706 -10.69 706 -4.79 
707 1.0021   707 -3.62 707 -0.48 
708 1.0019   708 -6.85 708 -1.4 
709 1.0019   709 -52.72 709 -16.71 
710 1.0019   710 -46.94 710 -5.67 
711 1.0018   711 -5.84 711 3.44 
712 1.0018   712 0 712 0 
713 1.0016   713 -76.1 713 -16.66 
714 1.0015   714 -44.59 714 -5.32 
715 1.0015   715 -8.07 715 -2.06 
716 1.0014   716 0 716 0 
717 1.0014   717 -6.41 717 -0.62 
718 1.0014   718 0 718 0 
719 1.0013   719 -16.62 719 -10.47 





721 1.0012   721 0 721 0 
722 1.0012   722 -9.3 722 -2.71 
723 1.0011   723 -2.79 723 -0.53 
724 1.001   724 -74.94 724 -15.09 
725 1.0009   725 -6.85 725 -1.08 
726 1.0009   726 -43.92 726 -7 
727 1.0009   727 -14.47 727 -7.09 
728 1.0008   728 -19.93 728 -4.03 
729 1.0006   729 -24.41 729 -12.27 
730 1.0006   730 -20.47 730 -10.32 
731 1.0005   731 -41.14 731 -16.69 
732 1.0004   732 -34.71 732 -1.56 
733 1.0004   733 -7.98 733 -1.56 
734 1.0004   734 -13.29 734 -3.46 
735 1.0003   735 0 735 0 
736 1.0003   736 -37.99 736 -3.97 
737 1.0002   737 -12.06 737 -2.2 
738 1.0002   738 -91.28 738 -30.08 
739 1   739 -0.29 739 1.2 
740 1   740 -142.71 740 102.635 
741 1   741 -8.12 741 -1.6 
742 0.9999   742 -2.32 742 -0.65 
743 0.9997   743 -63.53 743 -3.32 
744 0.9997   744 -8.44 744 -2.9 
745 0.9997   745 -129.97 745 -18.13 
746 0.9996   746 0 746 0.74 
747 0.9994   747 -75.1 747 -10.22 
748 0.9994   748 -71.77 748 -19.35 
749 0.9993   749 0 749 0 
750 0.9992   750 -15.56 750 -0.47 
751 0.9992   751 -31.23 751 -8.74 
752 0.9991   752 0 752 0 
753 0.9991   753 -32.01 753 -2.51 
754 0.999   754 -140.18 754 -50.96 
755 0.999   755 -140.18 755 -50.96 
756 0.999   756 0 756 0 
757 0.9989   757 -56.33 757 -12.49 
758 0.9989   758 0 758 0 





760 0.9986   760 0 760 0 
761 0.9985   761 0 761 0 
762 0.9984   762 -40.21 762 -8.13 
763 0.9984   763 0 763 0 
764 0.9981   764 -23.1 764 -2.3 
765 0.9981   765 -28.87 765 -3.27 
766 0.998   766 -17.18 766 -6.93 
767 0.998   767 -80.55 767 26.48 
768 0.9978   768 0 768 0 
769 0.9976   769 0 769 -0.58 
770 0.9976   770 8.01 770 4.54 
771 0.9976   771 -17.12 771 -1.55 
772 0.9975   772 -97.41 772 -14.42 
773 0.9975   773 -7.55 773 -0.95 
774 0.9974   774 -8.07 774 -1.15 
775 0.9974   775 -50.77 775 -14.75 
776 0.9973   776 0 776 0 
777 0.9971   777 -21.7 777 -1.93 
778 0.997   778 -1.93 778 -0.78 
779 0.997   779 -6.22 779 -1.5 
780 0.9969   780 -27.11 780 -9.06 
781 0.9968   781 -18.46 781 -1.07 
782 0.9967   782 -26.52 782 -7.42 
783 0.9966   783 -88.97 783 17.68 
784 0.9964   784 -6.32 784 -5.45 
785 0.9963   785 -16.06 785 -3.52 
786 0.9963   786 -126.27 786 -9.77 
787 0.9963   787 -69.5 787 -3.02 
788 0.9962   788 -6.57 788 -0.03 
789 0.9962   789 -5.46 789 -1.34 
790 0.9961   790 -10.31 790 0.12 
791 0.9961   791 -13.73 791 -1.47 
792 0.9959   792 -19.09 792 -5.89 
793 0.9958   793 -66.32 793 -14.43 
794 0.9955   794 2.46 794 2.46 
795 0.9954   795 -52.2 795 -21.99 
796 0.9954   796 -36.29 796 -12.85 
797 0.9951   797 -25.45 797 1.5 





799 0.995   799 -26.42 799 -12.58 
800 0.995   800 -0.57 800 0.18 
801 0.995   801 -0.57 801 0.18 
802 0.995   802 -82.8 802 -11.19 
803 0.9948   803 -72.57 803 -10.84 
804 0.9947   804 -16.61 804 -1.83 
805 0.9945   805 -7.08 805 -0.85 
806 0.9944   806 -13.08 806 -6.56 
807 0.9943   807 0 807 0 
808 0.9942   808 -59.62 808 -17.34 
809 0.9941   809 0 809 0 
810 0.9941   810 -60.5 810 -10.87 
811 0.994   811 -140.57 811 -50.02 
812 0.9937   812 -71.83 812 -33.35 
813 0.9937   813 0 813 0 
814 0.9936   814 -18.09 814 -4.17 
815 0.9936   815 -39.99 815 -10.11 
816 0.9935   816 -16.93 816 -1.29 
817 0.9934   817 -7.87 817 -2.23 
818 0.9933   818 -54.36 818 -17.14 
819 0.9932   819 -39.51 819 -19.95 
820 0.9932   820 -10.98 820 0.41 
821 0.9931   821 -87.74 821 -21.05 
822 0.9931   822 -12.57 822 -2.22 
823 0.9931   823 -15.77 823 -2.55 
824 0.9931   824 -4.48 824 -0.11 
825 0.9928   825 -23.29 825 -5.28 
826 0.9928   826 -19.94 826 10.77 
827 0.9927   827 0 827 0 
828 0.9927   828 -11.84 828 0.62 
829 0.9926   829 -35.41 829 -17.54 
830 0.9926   830 -93.67 830 -26.72 
831 0.9926   831 -14.7 831 -1.24 
832 0.9923   832 -18.39 832 -4 
833 0.9922   833 -54.46 833 -12.94 
834 0.9922   834 -35.62 834 -2.68 
835 0.9919   835 0 835 0 
836 0.9919   836 -9.62 836 -5.37 





838 0.9918   838 -176.52 838 -41.85 
839 0.9916   839 -119.78 839 -34.93 
840 0.9916   840 -44.09 840 -11.34 
841 0.9915   841 -5.09 841 -2.7 
842 0.9914   842 0 842 0 
843 0.9914   843 -64.84 843 -14.64 
844 0.9906   844 -25.97 844 -6.27 
845 0.9904   845 -35.29 845 -10.53 
846 0.9901   846 -15.37 846 -1.4 
847 0.9894   847 -31.12 847 -7.19 
848 0.9873   848 -24.15 848 -7.33 
849 0.9589   849 -13.39 849 0.89 
850 0.9444   850 -9.6 850 1.66 
851 0.9383   851 0 851 0 
852 0.9361   852 -8.87 852 3.43 
853 0.9284   853 -49.89 853 -13.1 
854 0.9281   854 -21.37 854 0.67 
855 1.0188   855 -7.78 855 -0.09 
856 0.969   856 0 856 -
92.9634 
857 0.9652   857 0 857 -84.282 
858 1.0436   858 -9.61 858 -0.86 
859 1.0399   859 -22.76 859 -3.38 
860 1.0385   860 0 860 0 
861 1.038   861 -15.35 861 -1.14 
862 1.028   862 0 862 0 
863 1.0218   863 -17.4 863 -6.68 
864 1.0209   864 -9.32 864 -1.76 
865 1.0182   865 -5.95 865 -0.73 
866 1.017   866 0 866 -0.3815 
867 1.0144   867 -31.46 867 -3.4 
868 1.0134   868 -13.33 868 -0.83 
869 1.0102   869 0 869 0 
870 1.0098   870 -22.75 870 -5.04 
871 1.0069   871 0 871 0 
872 1.0064   872 0 872 0 
873 1.005   873 -36.26 873 -4.43 
874 1.0049   874 -44.37 874 -6.45 





876 1.0042   876 -48.1 876 -8.2 
877 1.0037   877 -0.73 877 1.05 
878 1.0036   878 -33.95 878 -7.62 
879 1.0032   879 -31.71 879 -7.12 
880 1.003   880 0 880 0 
881 1.003   881 -13.73 881 -1.97 
882 1.0028   882 -13.74 882 -2.04 
883 1.0027   883 -5.88 883 -1.1 
884 1.0003   884 -25.35 884 -8.35 
885 0.9999   885 -40.87 885 -12.51 
886 0.9999   886 -47.3 886 -16.27 
887 0.9846   887 -0.75 887 -0.88 
888 0.9592   888 -18.86 888 0.95 
889 0.9574   889 -10.46 889 -7.5171 
890 0.9537   890 -19.49 890 -6.27 
891 1.0627   891 -27.08 891 -8.88 
892 1.0614   892 -0.8 892 -0.2 
893 1.06   893 -14.08 893 3.42 
894 1.0579   894 0 894 0 
895 1.047   895 0 895 0 
896 1.0461   896 -1.44 896 -0.97 
897 1.0452   897 -27.55 897 -1.15 
898 1.0445   898 -19.33 898 -1.28 
899 1.0436   899 -32.02 899 3.32 
900 1.0384   900 -20.99 900 -3.5 
901 1.0372   901 -47.31 901 0.94 
902 1.0344   902 -35.28 902 -4.23 
903 1.0296   903 -17.67 903 -1.17 
904 1.0293   904 -24.96 904 -4.8 
905 1.0289   905 -17.38 905 -1.31 
906 1.0277   906 -25.11 906 -0.7 
907 1.0274   907 -41.49 907 -5.57 
908 1.0266   908 -21.54 908 -1.59 
909 1.0256   909 -5.38 909 0.12 
910 1.0252   910 -6.46 910 -0.5 
911 1.0236   911 -24.72 911 -3.32 
912 1.0208   912 0 912 0 
913 1.0198   913 -67.54 913 -24.12 





915 1.0164   915 -8.69 915 -0.63 
916 1.0159   916 -8.68 916 -0.61 
917 1.0158   917 0 917 0 
918 1.0149   918 0 918 3.5035 
919 1.0148   919 -14.06 919 -4.13 
920 1.0148   920 -2.44 920 -0.35 
921 1.0147   921 -11.45 921 -1.87 
922 1.0136   922 -1.28 922 -0.15 
923 1.0134   923 -9.78 923 -1.54 
924 1.0128   924 -10.88 924 -1.62 
925 1.0128   925 0 925 0 
926 1.0123   926 -0.57 926 -0.49 
927 1.0121   927 -15.03 927 -1.63 
928 1.0121   928 0 928 0 
929 1.012   929 -14.54 929 -8.69 
930 1.012   930 -7.61 930 -2.15 
931 1.0115   931 -24.07 931 -2.18 
932 1.0114   932 -4.27 932 -0.9 
933 1.0114   933 -5.66 933 4.8207 
934 1.0114   934 -46.12 934 -4.07 
935 1.0108   935 0 935 0 
936 1.0108   936 -11.54 936 -2.63 
937 1.0103   937 -0.41 937 -1.14 
938 1.0102   938 -9.34 938 1.58 
939 1.0102   939 -14.76 939 -1.61 
940 1.01   940 -30.29 940 2.13 
941 1.01   941 -17.08 941 -2.2 
942 1.0095   942 -14.02 942 -4.11 
943 1.0092   943 0 943 0 
944 1.0091   944 -3.19 944 -0.74 
945 1.0091   945 0 945 0 
946 1.009   946 -30.27 946 -7.94 
947 1.009   947 0 947 0 
948 1.0087   948 -17.43 948 -2.2 
949 1.0086   949 -18.64 949 -1.62 
950 1.0084   950 -33.53 950 -1.52 
951 1.008   951 -9.01 951 -3.46 
952 1.0078   952 0 952 0 





954 1.0076   954 -29.55 954 -3.66 
955 1.0074   955 -7.45 955 -1.19 
956 1.0074   956 -27.95 956 -1.71 
957 1.0073   957 0 957 0 
958 1.0072   958 -11.56 958 -1.34 
959 1.0071   959 -2.62 959 1.9661 
960 1.0071   960 -44.9 960 -3.72 
961 1.007   961 -39.46 961 -3.93 
962 1.007   962 -8.82 962 -1.21 
963 1.0068   963 -2.36 963 -0.39 
964 1.0068   964 -13.85 964 -1.54 
965 1.0067   965 -5.93 965 -1.07 
966 1.0065   966 -5.43 966 -0.99 
967 1.0063   967 -27.14 967 -1.83 
968 1.0063   968 -38.44 968 -3.1 
969 1.0061   969 0 969 0 
970 1.0059   970 -33.87 970 -3.23 
971 1.0057   971 -11.67 971 -0.24 
972 1.0056   972 -19.91 972 -2 
973 1.0055   973 -28.5 973 -2.46 
974 1.005   974 -15.91 974 -2.87 
975 1.0046   975 -50.06 975 -3.57 
976 1.0034   976 -28.78 976 -3.26 
977 1.0022   977 -33.51 977 -2.7 
978 1.0018   978 -8.77 978 -5.75 
979 1.0015   979 0 979 0 
980 1.0012   980 0 980 0 
981 1.0009   981 -75.47 981 -12.91 
982 1.0008   982 -17.14 982 -7.68 
983 1.0006   983 0 983 0 
984 1.0005   984 -27.36 984 -2.76 
985 1.0002   985 -38.83 985 -4.45 
986 1.0001   986 0 986 0 
987 0.9995   987 -52.15 987 -0.44 
988 0.9989   988 -62.46 988 -10.94 
989 0.9982   989 -2.32 989 -0.65 
990 0.9979   990 -8.94 990 -4.45 
991 0.9979   991 -34.5 991 -4.29 





993 0.9976   993 -26.12 993 -5.06 
994 0.9958   994 -7.93 994 -1.66 
995 0.9954   995 -28.56 995 -2.99 
996 0.9952   996 -27.5 996 -3.44 
997 0.9946   997 -21.64 997 -
15.7824 
998 0.9943   998 0 998 0 
999 0.9942   999 -62.71 999 -2.78 
1000 0.9937   1000 0 1000 0 
1001 0.9937   1001 0 1001 0 
1002 0.9936   1002 -45.39 1002 -4.62 
1003 0.9934   1003 -57.42 1003 -18.24 
1004 0.9909   1004 -24.78 1004 -14.89 
1005 0.9909   1005 0 1005 0 
1006 0.9906   1006 -8.93 1006 -6.43 
1007 0.9889   1007 -48.85 1007 0.67 
1008 0.9865   1008 -27.25 1008 -3.98 
1009 0.9766   1009 0 1009 0 
1010 0.9762   1010 -8.85 1010 -0.86 
1011 0.9683   1011 -68.49 1011 -3.03 
1012 0.9657   1012 -2.37 1012 0.41 
1013 1.0302   1013 -41.88 1013 -4.62 
1014 1.0276   1014 -34.63 1014 -6.56 
1015 1.0179   1015 -15.29 1015 -0.92 
1016 1.0159   1016 -4.15 1016 0.21 
1017 1.0134   1017 -173.02 1017 -26.62 
1018 1.013   1018 -50.68 1018 -6.13 
1019 1.013   1019 -50.68 1019 -6.13 
1020 1.0104   1020 -80.57 1020 -4.46 
1021 1.0074   1021 -83.46 1021 -26.11 
1022 1.007   1022 -82.85 1022 35.9121 
1023 1.0045   1023 0 1023 0 
1024 1.0042   1024 0 1024 0 
1025 1.0036   1025 0 1025 0 
1026 1.0034   1026 0 1026 0 
1027 1.0022   1027 -43.87 1027 -1.42 
1028 0.9996   1028 -7.68 1028 -1.17 
1029 0.9989   1029 -19.48 1029 -3.8 





1031 0.9966   1031 -31.13 1031 -7.74 
1032 0.9918   1032 0 1032 0 
1033 0.9914   1033 -58.42 1033 -10.95 
1034 0.9855   1034 -55.77 1034 -21.36 
1035 0.97   1035 -54.41 1035 -13.57 
1036 1.0376   1036 0.08 1036 20.54 
1037 1.0182   1037 -8.04 1037 2.91 
1038 1.0181   1038 -8.04 1038 2.91 
1039 0.9954   1039 -7.31 1039 -0.92 
1040 0.986   1040 -22.81 1040 -2.6 
1041 0.9843   1041 -6.95 1041 -1.65 
1042 0.9827   1042 -30.73 1042 -4.01 
1043 0.9746   1043 -9.53 1043 -2.68 
1044 1.0518   1044 219.51 1044 17.0127 
1045 1.0508   1045 245.31 1045 19.2578 
1046 1.0508   1046 245.7 1046 19.2941 
1047 1.0988   1047 856.45 1047 147.521 
1048 1.0806   1048 230.73 1048 93.355 
1049 1.0804   1049 235.46 1049 93.672 
1050 1.0769   1050 221.45 1050 89.078 
1051 1.0769   1051 222.62 1051 89.147 
1052 1.0856   1052 998.37 1052 74.4999 
1053 0.9946   1053 -78.46 1053 -2.93 
1054 1.0568   1054 997.36 1054 160.783 
1055 1.0563   1055 1113.12 1055 83.767 
1056 1.0541   1056 1177.17 1056 103.742 
1057 1.0706   1057 1672 1057 182.841 
1058 1.0458   1058 418.96 1058 44.1907 
1059 1.0435   1059 456.22 1059 84.3824 
1060 1.0174   1060 -30.24 1060 -3.38 
1061 0.9742   1061 -20.75 1061 -6.23 
1062 1.039   1062 443.5 1062 42.1839 
1063 1.0344   1063 1171.54 1063 151.361 
1064 0.9687   1064 -21.22 1064 -7.82 
1065 1.0086   1065 298.27 1065 -
49.4551 
1066 1.0078   1066 -43.39 1066 -13.21 
1067 0.9979   1067 -72.27 1067 -12.41 





1069 1.0145   1069 556.87 1069 96.416 
1070 1.0076   1070 648.3 1070 112.745 
1071 1.0864   1071 973.11 1071 72.3911 
1072 1.0559   1072 160.24 1072 53.9919 
1073 1.0454   1073 157.02 1073 19.452 
1074 1.0436   1074 154.06 1074 16.0067 
1075 1.0415   1075 173.5 1075 13.2522 
1076 1.0404   1076 433.92 1076 33.5752 
1077 1.0395   1077 158.94 1077 24.1648 
1078 1.0216   1078 125.35 1078 8.5192 
1079 1.0098   1079 163.43 1079 -
10.3884 
1080 1.0054   1080 126.43 1080 -
12.3803 
1081 1.061   1081 115.3 1081 37.2161 
1082 1.0033   1082 155.67 1082 68.7746 
1083 1.0031   1083 160.95 1083 69.0541 
1084 1.0026   1084 175.09 1084 69.8771 
1085 1.0025   1085 162.54 1085 69.1412 
1086 1.0577   1086 112.84 1086 32.2356 
1087 0.9974   1087 154.84 1087 -
25.4925 
1088 1.0491   1088 111.09 1088 19.593 
1089 1.049   1089 155.71 1089 12.9962 
1090 1.0485   1090 163.43 1090 13.7983 
1091 1.0481   1091 166.6 1091 13.5874 
1092 1.0462   1092 235.95 1092 42.9452 
1093 1.0461   1093 80.36 1093 21.0837 
1094 1.0455   1094 80.44 1094 19.9222 
1095 1.0451   1095 79.9 1095 19.1791 
1096 1.0425   1096 141.69 1096 17.6474 
1097 1.0422   1097 142.06 1097 17.1355 
1098 1.0421   1098 143.89 1098 23.6844 
1099 1.0418   1099 141.91 1099 16.383 
1100 1.0417   1100 143.37 1100 22.9776 
1101 1.041   1101 112.61 1101 8.004 
1102 1.0377   1102 143.32 1102 16.3745 
1103 1.033   1103 -0.1 1103 -0.03 
1104 1.033   1104 -0.1 1104 -0.03 





1106 1.0234   1106 46.14 1106 19.4124 
1107 1.0619   1107 113.48 1107 36.6642 
1108 1.0581   1108 110.97 1108 35.9262 
1109 1.056   1109 116.03 1109 33.562 
1110 1.0556   1110 105.21 1110 31.1459 
1111 1.0535   1111 105.32 1111 29.3688 
1112 1.0514   1112 115.36 1112 23.0834 
1113 1.0491   1113 122.06 1113 23.7488 
1114 1.0489   1114 87.74 1114 18.3749 
1115 1.0479   1115 114.17 1115 31.25 
1116 1.0454   1116 77.65 1116 27.0355 
1117 1.0452   1117 126.85 1117 29.0778 
1118 1.0439   1118 96.64 1118 17.7473 
1119 1.0435   1119 121.17 1119 22.7475 
1120 1.043   1120 132.66 1120 22.7959 
1121 1.0427   1121 70.97 1121 23.6631 
1122 1.0421   1122 135.48 1122 21.7392 
1123 1.042   1123 98.22 1123 15.7801 
1124 1.0408   1124 128.44 1124 19.4469 
1125 1.0387   1125 99.16 1125 8.1485 
1126 1.0382   1126 90.31 1126 19.3716 
1127 1.0336   1127 86.62 1127 13.9631 
1128 1.0742   1128 75.34 1128 8.4033 
1129 1.0719   1129 74.59 1129 8.3683 
1130 1.0699   1130 63.58 1130 10.0154 
1131 1.0642   1131 46.67 1131 10.3976 
1132 1.0637   1132 47.25 1132 10.4189 
1133 1.0549   1133 37.98 1133 6.5146 
1134 1.0549   1134 38.47 1134 6.6256 
1135 1.0525   1135 31.19 1135 8.9211 
1136 1.0434   1136 33.49 1136 15.9853 
1137 1.0372   1137 52.95 1137 0.971 
1138 1.0371   1138 17.59 1138 -0.1476 
1139 1.0368   1139 17.37 1139 0.0859 
1140 1.0365   1140 16.57 1140 0.07 
1141 1.036   1141 17.02 1141 0.1299 
1142 1.0315   1142 25.13 1142 1.7088 
1143 1.0273   1143 28.76 1143 14.7293 





1145 1.0708   1145 21.87 1145 7.9941 
1146 1.0707   1146 29.14 1146 8.0493 
1147 1.0225   1147 -1.22 1147 7.4881 
1148 1.0221   1148 -3.16 1148 7.4387 
1149 1.0659   1149 24.32 1149 7.8073 
1150 1.0188   1150 42.4 1150 13.1881 
1151 1.0599   1151 17.84 1151 4.08 
1152 1.0576   1152 17.7 1152 4.0708 
1153 1.0297   1153 -23.2 1153 -0.54 
1154 1.0498   1154 28.21 1154 6.0594 
1155 1.0496   1155 61.1 1155 21.1886 
1156 1.0472   1156 31.95 1156 -1.035 
1157 1.0467   1157 54.53 1157 17.874 
1158 1.0461   1158 66.73 1158 17.5356 
1159 1.044   1159 25.61 1159 11.0166 
1160 1.0434   1160 62.04 1160 14.4736 
1161 1.0411   1161 33.22 1161 3.0917 
1162 0.9949   1162 -11.31 1162 -1.88 
1163 0.9943   1163 0 1163 0 
1164 0.9943   1164 0 1164 0 
1165 1.0389   1165 0 1165 10.3724 
1166 1.0388   1166 0 1166 10.4226 
1167 1.0387   1167 41.28 1167 4.3835 
1168 1.0384   1168 32.79 1168 8.956 
1169 0.9921   1169 -15.28 1169 -2.57 
1170 1.0364   1170 24.79 1170 7.5541 
1171 0.9896   1171 -15.7 1171 -2.88 
1172 1.0315   1172 26.03 1172 25.712 
1173 0.9858   1173 -30.56 1173 -3.08 
1174 1.0247   1174 32.17 1174 3.3185 
1175 1.0246   1175 33.54 1175 3.2903 
1176 1.0244   1176 33.11 1176 2.9158 
1177 1.0237   1177 36.69 1177 3.103 
1178 1.0223   1178 35.75 1178 2.1799 
1179 1.0222   1179 34.46 1179 2.4448 
1180 1.0369   1180 -9.99 1180 1.59 
1181 1.034   1181 30.73 1181 24.424 
1182 1.0176   1182 0 1182 0 





1184 1.0156   1184 -8.96 1184 -0.27 
1185 1.0144   1185 -8.55 1185 -1.47 
1186 1.0143   1186 -9.87 1186 -1.6 
1187 1.029   1187 -3.41 1187 -1.36 
1188 1.0132   1188 0 1188 0 
1189 1.0124   1189 -12.76 1189 -1.8 
1190 1.0122   1190 -12.74 1190 -1.81 
1191 1.0105   1191 -32.73 1191 -1.26 
1192 1.0099   1192 -10.45 1192 -3.81 
1193 1.0201   1193 0 1193 -2.49 
1194 1.0183   1194 -4.71 1194 -1.6474 
1195 0.9995   1195 19.45 1195 -5.3142 
1196 1.0105   1196 -1.09 1196 -0.4 
1197 1.0105   1197 -1.09 1197 -0.4 
1198 1.0105   1198 -1.09 1198 -0.4 
1199 1.0025   1199 -1.79 1199 -0.25 
1200 1.0008   1200 0 1200 0 
1201 0.9934   1201 0 1201 0 
1202 1.0221   1202 0.35 1202 5.9417 
1203 0.9542   1203 -0.41 1203 -4.11 
1204 0.9514   1204 19.01 1204 2.1851 
1205 1.0376   1205 21 1205 0.1509 
1206 0.9954   1206 0 1206 -0.19 
1207 1.0368   1207 14.5 1207 -0.5156 
1208 1.0363   1208 16.64 1208 -0.4619 
1209 1.0357   1209 11.19 1209 -0.4911 
1210 0.9765   1210 -38.21 1210 -6.98 
1211 1.0623   1211 30.07 1211 3.4494 
1212 1.0487   1212 10.1 1212 4.0117 
1213 1.019   1213 11.21 1213 1.5732 
1214 1.0111   1214 -0.42 1214 14.3698 
1215 1.02   1215 5.04 1215 1.0138 
1216 0.9947   1216 0.02 1216 0.3829 
1217 0.9941   1217 0 1217 0 
1218 1.0719   1218 0 1218 0 
1219 1.0719   1219 0 1219 0 
1220 1.0719   1220 0 1220 0 
1221 1.0719   1221 0 1221 0 





1223 1.0719   1223 0 1223 0 
1224 1.0719   1224 0 1224 0 
1225 1.0719   1225 0 1225 0 
1226 1.0457   1226 0 1226 0 
1227 1.0457   1227 0 1227 0 
1228 1.0457   1228 0 1228 0 
1229 1.0457   1229 0 1229 0 
1230 1.0376   1230 0 1230 0 
1231 1.0342   1231 0 1231 0 
1232 1.0342   1232 0 1232 0 
1233 1.0338   1233 0 1233 0 
1234 1.0338   1234 0 1234 0 
1235 1.0338   1235 0 1235 0 
1236 1.0342   1236 0 1236 0 
1237 1.0338   1237 0 1237 0 
1238 1.0326   1238 0 1238 0 
1239 1.0326   1239 0 1239 0 
1240 1.0318   1240 0 1240 0 
1241 1.031   1241 0 1241 0 
1242 1.031   1242 0 1242 0 
1243 1.0314   1243 0 1243 0 
1244 1.031   1244 0 1244 0 
1245 1.031   1245 0 1245 0 
1246 1.031   1246 0 1246 0 
1247 1.031   1247 0 1247 0 
1248 1.0303   1248 0 1248 0 
1249 1.0297   1249 0 1249 0 
1250 1.0286   1250 0 1250 0 
1251 1.0286   1251 0 1251 0 
1252 1.0286   1252 0 1252 0 
1253 1.0286   1253 0 1253 0 
1254 1.0276   1254 0 1254 0 
1255 1.0241   1255 0 1255 0 
1256 1.0228   1256 0 1256 0 
1257 1.0228   1257 0 1257 0 
1258 1.023   1258 0 1258 0 
1259 1.023   1259 0 1259 0 
1260 1.023   1260 0 1260 0 





1262 1.0194   1262 0 1262 0 
1263 1.0176   1263 0 1263 0 
1264 1.0185   1264 0 1264 0 
1265 1.0159   1265 0 1265 0 
1266 1.0162   1266 0 1266 0 
1267 1.0143   1267 0 1267 0 
1268 1.013   1268 0 1268 0 
1269 1.013   1269 0 1269 0 
1270 1.0129   1270 0 1270 0 
1271 1.0132   1271 0 1271 0 
1272 1.0124   1272 0 1272 0 
1273 1.0114   1273 0 1273 0 
1274 1.0112   1274 0 1274 0 
1275 1.0114   1275 0 1275 0 
1276 1.0085   1276 0 1276 0 
1277 1.0072   1277 0 1277 0 
1278 1.0047   1278 0 1278 0 
1279 1.0028   1279 0 1279 0 
1280 1.0035   1280 0 1280 0 
1281 0.9997   1281 0 1281 0 
1282 0.9947   1282 0 1282 0 
1283 0.9904   1283 0 1283 0 
1284 0.9737   1284 0 1284 0 
1285 0.9737   1285 0 1285 0 
1286 0.9692   1286 0 1286 0 
1287 0.9689   1287 0 1287 0 
1288 0.9667   1288 0 1288 0 










Table 32B:  Measurement Data for the Reduced Actual Power 
System 1289 Bus System Continued 















407 1263 0 407 1263 0 
407 1264 -76.4415 407 1264 -7.6534 
1133 1264 37.98 1133 1264 6.5146 
1134 1264 38.47 1134 1264 6.6256 
407 1282 12.8597 407 1282 14.7525 
997 1282 -12.8386 997 1282 -14.1796 
20 13 169.2764 20 13 -70.361 
20 199 488.3652 20 199 100.6911 
20 21 -657.642 20 21 -30.3302 
205 1180 9.992 205 1180 -1.1425 
167 1160 -61.9356 167 1160 -10.8389 
167 1158 -66.6082 167 1158 -13.2943 
167 1155 -60.9937 167 1155 -17.4873 
167 1157 -54.4458 167 1157 -14.9434 
167 328 52.2088 167 328 1.3339 
167 453 -18.4585 167 453 11.7928 
167 210 61.8059 167 210 16.0615 
167 185 19.7204 167 185 9.317 
167 203 69.1018 167 203 -7.4388 
167 1003 57.605 167 1003 24.6035 
167 168 0 167 168 -0.1061 
16 75 299.4407 16 75 156.1243 
75 285 85.9892 75 285 50.4886 
75 186 95.8651 75 186 36.238 
75 76 117.3822 75 76 53.3648 
594 595 -18.4609 594 595 -12.2891 
594 647 159.8486 594 647 41.4892 
594 134 -41.416 594 134 -25.0435 
594 573 -99.9717 594 573 -4.1566 





674 691 17.3948 674 691 6.3528 
674 690 17.3948 674 690 6.3528 
452 245 -215.286 452 245 -53.1376 
452 869 130.5578 452 869 21.2186 
452 476 41.338 452 476 17.6394 
452 1066 43.39 452 1066 14.2796 
471 470 14.6653 471 470 1.3908 
471 429 -14.9353 471 429 -1.8308 
337 1015 15.312 337 1015 1.4875 
286 1021 83.5512 286 1021 30.7468 
329 1035 54.9521 329 1035 31.8911 
522 1029 19.5108 522 1029 4.8235 
1200 1283 0 1200 1283 0 
1004 1283 -24.78 1004 1283 -14.89 
827 1283 24.8179 827 1283 16.2381 
768 1061 20.7922 768 1061 7.8346 
768 1064 21.2666 768 1064 9.6017 
768 1053 78.5386 768 1053 6.206 
89 1101 -112.328 89 1101 0.5697 
89 1081 -114.987 89 1081 -27.7102 
89 1086 -112.545 89 1086 -23.2613 
89 1088 -110.813 89 1088 -11.1646 
89 110 89.9854 89 110 7.6579 
89 116 109.6295 89 116 17.3684 
89 198 140.1784 89 198 20.1316 
89 287 108.2786 89 287 14.6085 
525 438 -63.32 525 438 0.7 
618 988 62.5096 618 988 13.1827 
409 390 -6.3989 409 390 -0.6893 
409 920 6.3989 409 920 0.6893 
709 945 26.2014 709 945 0.327 
945 947 26.2014 945 947 -0.8482 
440 1020 80.704 440 1020 8.23 
468 1022 82.9493 468 1022 -31.6339 
560 1038 8.0468 560 1038 -2.6451 
560 1037 8.0469 560 1037 -2.6432 
321 322 0 321 322 0 
321 1259 0 321 1259 0 





208 207 -13.93 208 207 -0.54 
314 311 -6.29 314 311 -2.07 
739 740 -0.29 739 740 1.2 
741 740 -8.12 741 740 -1.6 
552 556 -11.9 552 556 4.01 
410 401 -29.46 410 401 -4.67 
189 197 8.0516 189 197 0.8404 
189 181 -16.1016 189 181 -2.3204 
585 584 -1 585 584 -0.5 
572 554 -29.92 572 554 -7.46 
800 801 0.57 800 801 -0.2499 
800 802 -1.14 800 802 0.4299 
730 747 -67.0485 730 747 10.9355 
730 583 46.5785 730 583 -21.2555 
137 120 -88.4282 137 120 -5.0153 
137 155 88.4282 137 155 5.0153 
959 940 -2.62 959 940 11.5244 
951 961 23.2454 951 961 2.2075 
951 941 -32.2554 951 941 -5.6675 
44 48 -5.4179 44 48 109.8433 
125 142 109.6626 125 142 -49.8364 
125 216 -10.7141 125 216 41.3073 
125 175 153.3984 125 175 3.192 
125 158 -42.9751 125 158 45.9543 
125 1110 -104.994 125 1110 -22.2647 
125 1113 -121.779 125 1113 -12.2004 
125 1111 -105.115 125 1111 -20.8594 
125 1108 -110.739 125 1108 -26.3262 
44 125 -93.3858 44 125 -34.0173 
125 103 54.0333 125 103 -6.301 
125 234 85.8175 125 234 11.9039 
281 324 113.9276 281 324 21.1699 
281 1115 -113.928 281 1115 -21.1699 
322 377 80.2983 322 377 37.5561 
322 324 -53.939 322 324 9.5367 
38 322 241.8547 38 322 47.3983 
322 355 26.0239 322 355 4.3524 
322 374 70.5418 322 374 2.6294 





322 357 65.1873 322 357 29.1797 
322 320 0 322 320 -0.0733 
41 120 572.1453 41 120 237.7062 
41 43 -114.33 41 43 8.5225 
41 33 -116.394 41 33 -121.342 
46 45 -890.974 46 45 5.8228 
46 422 546.2897 46 422 -11.0648 
46 43 182.5598 46 43 -133.368 
46 47 80.4917 46 47 35.1594 
13 22 171.3786 13 22 -27.6827 
13 223 262.7798 13 223 49.4009 
13 7 -264.968 13 7 -47.9585 
740 1069 -553.995 740 1069 9.3057 
740 1070 -644.403 740 1070 30.5793 
740 716 97.4723 740 716 -5.2322 
740 767 193.8177 740 767 29.3971 
740 814 134.2296 740 814 11.724 
740 809 209.2753 740 809 28.1908 
740 765 179.9121 740 765 22.1094 
740 725 98.9465 740 725 -4.8018 
740 715 131.7149 740 715 -5.1411 
39 12 64.5744 39 12 -162.481 
39 61 211.0112 39 61 170.855 
49 82 -234.129 49 82 9.0652 
49 51 234.1294 49 51 -9.0652 
9 1056 -1174.66 9 1056 43.3067 
9 12 -540.589 9 12 103.7193 
9 15 425.9049 9 15 17.6069 
9 342 -84.6466 9 342 184.2616 
9 1 367.3313 9 1 -202.612 
40 42 -96.9978 40 42 -5.9369 
40 43 96.9978 40 43 5.9369 
40 1257 0 40 1257 0 
40 1256 0 40 1256 0 
11 25 -0.2348 11 25 42.8567 
11 6 -471.187 11 6 2.6905 
11 524 86.1192 11 524 165.5219 
25 441 378.8462 25 441 228.9822 





377 383 -4.1155 377 383 10.5541 
377 371 -51.9728 377 371 -26.2831 
407 456 50.9168 407 456 38.9521 
407 417 35.3956 407 417 -3.9523 
407 383 14.132 407 383 -9.4738 
245 1045 -244.687 245 1045 8.9611 
245 1044 -219.011 245 1044 5.579 
245 1046 -245.075 245 1046 9.0146 
245 411 -1.392 245 411 34.5667 
245 338 165.9384 245 338 18.8536 
245 325 98.8055 245 325 16.2007 
245 353 71.5032 245 353 13.2187 
245 277 85.1095 245 277 14.26 
245 307 60.7805 245 307 8.4125 
245 261 4.7541 245 261 35.3815 
245 1252 0 245 1252 0 
245 1251 0 245 1251 0 
245 1253 0 245 1253 0 
245 1250 0 245 1250 0 
154 1209 -11.1813 154 1209 0.6601 
154 1138 -34.3909 154 1138 2.4902 
154 1139 -34.5138 154 1139 2.2971 
154 1140 -33.5192 154 1140 2.1806 
154 1141 -34.266 154 1141 2.255 
154 1137 -52.8292 154 1137 3.7047 
154 1208 -27.7073 154 1208 1.9439 
154 1207 -34.8239 154 1207 2.2247 
154 1205 -36.4673 154 1205 2.7797 
154 104 0.0658 154 104 -33.1402 
154 141 25.494 154 141 -32.6271 
154 109 -14.3926 154 109 -51.4255 
154 196 57.9884 154 196 2.3825 
154 201 -37.5275 154 201 8.7556 
154 1248 -1.1173 154 1248 2.5772 
154 1254 34.65 154 1254 7.4494 
506 887 35.3353 506 887 5.0255 
887 888 34.524 887 888 2.9881 
783 700 -93.2631 783 700 -0.1947 





783 775 -57.9029 783 775 12.4106 
456 849 108.4871 456 849 20.8213 
456 593 27.6311 456 593 15.2989 
456 1289 0 456 1289 0 
456 1288 -18.9912 456 1288 10.6849 
568 385 -5.996 568 385 -11.9379 
568 503 28.8262 568 503 13.6938 
568 567 15.473 568 567 -11.9941 
568 667 44.6257 568 667 25.0693 
568 923 9.4605 568 923 -1.5137 
440 82 -229.956 440 82 2.0485 
440 171 -78.1153 440 171 -0.9965 
440 474 25.7002 440 474 3.7824 
440 450 75.6528 440 450 -5.2705 
56 440 -92.5933 56 440 -10.6624 
440 439 -54.2046 440 439 11.7901 
385 399 12.8755 385 399 -2.2977 
385 447 -6.8435 385 447 6.2085 
385 567 6.0515 385 567 7.468 
856 1286 -41.119 856 1286 -86.223 
495 857 9.8938 495 857 65.3357 
857 1012 2.37 857 1012 -0.4035 
142 324 2.0298 142 324 19.3721 
216 324 22.4949 216 324 23.6542 
216 158 -1.0444 216 158 -5.6424 
216 157 -115.677 216 157 -22.0994 
324 288 -126.447 324 288 -15.8244 
24 26 358.3204 24 26 -5.9397 
24 19 -358.32 24 19 5.9397 
24 1230 0 24 1230 0 
339 175 9.4842 339 175 -39.0323 
175 158 -29.2851 175 158 4.2031 
158 112 -228.037 158 112 -35.7466 
222 260 55.1798 222 260 60.2223 
222 134 -67.2688 222 134 39.4057 
866 1266 -86.9587 866 1266 -25.7133 
576 606 -31.5147 576 606 27.0461 
399 918 20.3454 399 918 3.5485 





317 332 52.739 317 332 -4.9857 
188 192 -6.8012 188 192 1.8921 
188 160 -12.9988 188 160 -6.2421 
54 52 -194.408 54 52 32.2465 
54 53 73.3337 54 53 -11.6805 
199 206 13.6691 199 206 -6.4553 
199 467 106.3281 199 467 26.2235 
199 349 119.1455 199 349 16.2128 
199 364 124.4634 199 364 21.8987 
199 183 -7.9762 199 183 -10.7567 
45 855 7.78 45 855 0.1344 
933 938 5.0834 933 938 2.7113 
130 102 -160.011 130 102 -9.1186 
130 147 141.0107 130 147 10.0186 
330 161 -45.68 330 161 -16.99 
27 43 666.1454 27 43 67.9223 
27 29 -443.797 27 29 -44.2038 
27 28 -222.348 27 28 -23.7185 
743 627 -149.84 743 627 -7.8589 
743 760 86.31 743 760 4.5389 
569 570 60.8532 569 570 -6.3475 
569 268 -106.223 569 268 -10.5925 
311 369 -5.084 311 369 5.6121 
311 1266 97.4863 311 1266 31.692 
311 331 126.466 311 331 29.3787 
687 660 -13.88 687 660 -3.95 
785 764 -149.515 785 764 -5.0662 
785 798 133.4548 785 798 1.5462 
520 532 96.7128 520 532 13.4742 
520 363 -96.7128 520 363 -15.3042 
394 375 -93.2913 394 375 -4.8999 
394 474 75.8713 394 474 7.8699 
226 181 -13.1242 226 181 -4.5547 
227 196 -46.5603 227 196 -7.4068 
227 303 36.6603 227 303 6.1068 
822 698 10.8122 822 698 -26.2145 
822 838 -23.3822 822 838 23.9945 
835 838 -65.3098 835 838 7.8309 





773 804 76.4614 773 804 -11.7909 
773 717 -84.0114 773 717 10.8409 
87 93 20.4373 87 93 34.8846 
87 76 -34.3973 87 76 -35.4146 
828 816 -94.351 828 816 11.905 
828 841 82.511 828 841 -11.285 
239 133 -103.193 239 133 -22.6972 
239 363 97.4728 239 363 22.9572 
380 376 121.8491 380 376 -20.5743 
380 346 -132.429 380 346 20.9343 
464 289 -144.805 464 289 -24.5704 
464 602 140.0347 464 602 19.9404 
291 290 9.8625 291 290 -7.097 
291 297 -14.7325 291 297 6.507 
205 206 -9.992 205 206 1.1425 
30 22 -171.116 30 22 -167.252 
30 31 71.2498 30 31 78.8293 
22 23 0 22 23 -95.2193 
699 747 -32.7152 699 747 9.6574 
699 583 31.7442 699 583 -10.2073 
699 979 0.971 699 979 0.5498 
206 223 3.6682 206 223 -2.7267 
632 660 1.1955 632 660 -4.024 
632 613 -14.6455 632 613 3.094 
596 700 125.3228 596 700 8.2647 
596 506 -131.413 596 506 -9.7647 
466 461 -79.3916 466 461 -9.9178 
466 522 79.3916 466 522 10.4478 
720 786 52.189 720 786 15.8726 
720 696 -77.619 720 696 -21.1126 
420 393 -66.8814 420 393 -11.8071 
420 437 59.4714 420 437 10.4071 
492 510 -14.0605 492 510 2.4467 
492 486 10.7885 492 486 -3.669 
492 1198 1.0907 492 1198 0.4074 
492 1196 1.0907 492 1196 0.4074 
492 1197 1.0907 492 1197 0.4074 
74 77 -54.0747 74 77 4.8184 





627 531 -161.362 627 531 -11.0726 
565 793 146.2016 565 793 25.2987 
565 408 -160.842 565 408 -27.4787 
854 853 -21.37 854 853 0.67 
603 523 -34.28 603 523 -6.23 
368 1212 -10.1 368 1212 -3.5434 
316 1154 -28.21 316 1154 -4.1399 
260 1211 -30.07 260 1211 0.645 
121 1076 -433.92 121 1076 1.7273 
583 1147 1.2264 583 1147 -7.3228 
1203 1288 -0.41 1203 1288 -4.11 
1202 1255 0.35 1202 1255 5.9417 
7 1052 -996.561 7 1052 52.1474 
7 1057 -1666.89 7 1057 179.7328 
7 1071 -971.391 7 1071 49.6433 
84 1047 -852.98 84 1047 22.5116 
77 1082 -155.193 77 1082 -53.6771 
77 1084 -174.505 77 1084 -51.3516 
77 1083 -160.445 77 1083 -53.0651 
77 1085 -162.026 77 1085 -52.8778 
77 1058 -418.311 77 1058 -11.0802 
8 1068 -1090 8 1068 106.7857 
900 1152 -17.7 900 1152 -2.8777 
900 1151 -17.84 900 1151 -2.8686 
134 1129 -74.469 134 1129 -3.1482 
134 1128 -75.2165 134 1128 -3.0785 
378 1168 -32.7026 378 1168 -6.7529 
1009 1204 -37.7264 1009 1204 -1.806 
144 1051 -221.93 144 1051 -66.5804 
144 1050 -220.766 144 1050 -66.7204 
144 1049 -234.867 144 1049 -69.1847 
144 1048 -230.158 144 1048 -69.7307 
1214 1280 -0.7 1214 1280 21.4851 
506 1144 -28.313 506 1144 -4.7533 
1159 1182 25.61 1159 1182 11.0166 
1163 1164 0 1163 1164 0 
1136 1277 33.49 1136 1277 15.9853 
390 1130 -63.3522 390 1130 -2.3792 





438 1078 -125.078 438 1078 0.1019 
481 1080 -126.143 481 1080 21.5282 
481 1087 -154.394 481 1087 39.4041 
176 1118 -96.3919 176 1118 -9.1361 
176 1123 -97.9648 176 1123 -6.9117 
176 1120 -132.36 176 1120 -10.2545 
176 1122 -135.168 176 1122 -8.6845 
176 1119 -120.919 176 1119 -12.2365 
176 1124 -128.16 176 1124 -7.7167 
133 1072 -159.778 133 1072 -39.3231 
133 1077 -158.557 133 1077 -10.6267 
86 1075 -172.998 86 1075 2.714 
86 1074 -153.664 86 1074 -3.4067 
86 1073 -156.608 86 1073 -6.3495 
894 1146 -29.0534 894 1146 -6.1514 
894 1145 -21.8186 894 1145 -6.8682 
1142 1248 43.03 1142 1248 3.0395 
171 1149 -48.3037 171 1149 -10.2126 
171 1170 -48.7313 171 1170 -10.1594 
129 1132 -47.2478 129 1132 -7.2712 
129 1131 -46.6679 129 1131 -7.3302 
969 1215 -15.0423 969 1215 -1.5666 
912 1213 -11.21 912 1213 -1.1822 
919 1165 0 919 1165 -19.9333 
919 1166 0 919 1166 -20.0022 
18 1054 -995.474 18 1054 -32.5541 
491 1178 -35.6285 491 1178 0.9465 
491 1176 -33.0068 491 1176 -0.227 
491 1179 -34.3778 491 1179 0.4609 
491 1175 -33.4567 491 1175 -0.5196 
491 1174 -32.0953 491 1174 -0.8671 
491 1177 -36.5904 491 1177 0.1275 
282 1065 -297.641 282 1065 76.0532 
342 1063 -1168.93 342 1063 -22.2505 
112 1112 -115.11 112 1112 -12.7915 
112 1107 -113.228 112 1107 -26.2969 
921 1150 -42.2081 921 1150 -8.8874 
1216 1217 0.02 1216 1217 0.3829 





617 1172 -25.8352 617 1172 -21.2539 
1 1055 -1112 1 1055 21.2086 
196 1161 -33.1572 196 1161 -1.8486 
196 1156 -63.7799 196 1156 1.1323 
196 1167 -41.2314 196 1167 -2.6955 
289 1121 -70.8516 289 1121 -18.9221 
289 1116 -77.5077 289 1116 -21.3382 
289 1127 -86.4543 289 1127 -7.3267 
289 1126 -90.128 289 1126 -12.082 
289 1059 -454.441 289 1059 -3.5294 
82 1125 -98.9398 82 1125 0.8432 
82 1114 -87.5647 82 1114 -11.2168 
82 1062 -441.662 82 1062 33.1952 
1195 1288 19.45 1195 1288 -5.3142 
157 1109 -115.768 157 1109 -22.8077 
288 1117 -126.555 288 1117 -16.8302 
583 1148 3.1673 583 1148 -7.251 
1194 1265 -4.71 1194 1265 -1.6474 
386 1181 -30.6666 386 1181 -21.8414 
386 1183 -30.6675 386 1183 -21.3419 
230 336 -11.6405 230 336 8.4089 
230 185 -19.6895 230 185 -11.1689 
378 1135 -31.1104 378 1135 -6.9144 
44 38 98.8037 44 38 -75.826 
3 7 -182.289 3 7 24.2882 
3 2 -3.1909 3 2 8.5718 
38 8 -143.108 38 8 -67.8221 
26 115 241.451 26 115 72.2874 
26 33 116.6287 26 33 -55.3239 
115 181 70.1194 115 181 7.2334 
115 127 13.1951 115 127 31.8917 
115 319 51.4234 115 319 2.6661 
115 296 53.8796 115 296 0.565 
115 302 52.6589 115 302 21.2573 
42 393 305.4502 42 393 100.8829 
42 19 -402.485 42 19 -55.1901 
393 510 16.0058 393 510 8.321 
393 501 -3.7486 393 501 12.7922 





393 502 50.7236 393 502 17.4331 
393 433 55.3019 393 433 2.4187 
120 549 180.3949 120 549 105.3266 
120 498 87.4471 120 498 41.5645 
120 318 101.2791 120 318 38.9092 
120 179 86.5051 120 179 11.8996 
422 642 62.0434 422 642 19.5386 
422 411 37.1848 422 411 -34.1851 
422 542 109.4802 422 542 2.5483 
422 559 94.1355 422 559 -0.4341 
422 575 97.3774 422 575 6.9737 
422 261 4.4778 422 261 -35.9152 
422 535 141.0137 422 535 5.0221 
43 660 448.2092 43 660 119.1876 
43 504 380.3292 43 504 50.1475 
660 673 93.8294 660 673 14.6951 
660 669 142.4408 660 669 6.6296 
660 766 34.2746 660 766 15.3885 
660 737 -32.2604 660 737 14.1451 
660 733 -38.5248 660 733 17.3203 
660 703 68.9357 660 703 5.0123 
660 702 94.6082 660 702 13.8642 
660 652 71.4064 660 652 -1.9998 
504 549 150.4108 504 549 -1.5933 
504 592 79.7734 504 592 6.6028 
504 559 54.0307 504 559 7.4267 
504 555 81.2031 504 555 10.5506 
738 714 21.0615 738 714 -17.0187 
738 752 -112.342 738 752 -13.0613 
457 493 84.2595 457 493 4.8119 
457 345 -94.9695 457 345 -5.1519 
14 91 408.5158 14 91 64.3639 
14 7 -408.516 14 7 -64.3639 
91 244 59.1367 91 244 5.989 
91 95 36.4429 91 95 1.2639 
91 113 236.0167 91 113 23.376 
91 178 76.6043 91 178 9.7783 
223 271 23.402 223 271 -5.4472 





223 262 91.3823 223 262 -3.6412 
223 315 47.9734 223 315 7.8571 
223 240 57.3649 223 240 -2.2928 
223 253 -62.2025 223 253 24.6935 
19 8 -643.723 19 8 44.6024 
19 34 -119.169 19 34 66.3853 
19 63 0 19 63 -0.2375 
62 1222 0 62 1222 0 
62 1224 0 62 1224 0 
62 1225 0 62 1225 0 
62 1218 0 62 1218 0 
62 1220 0 62 1220 0 
62 63 0 62 63 0 
176 310 72.1156 176 310 5.1452 
176 588 132.1259 176 588 21.63 
176 405 149.5049 176 405 7.8342 
176 229 107.235 176 229 10.1245 
176 272 22.1287 176 272 4.1714 
176 298 160.2327 176 298 -0.3073 
176 280 40.0562 176 280 1.9038 
176 284 25.5642 176 284 3.4383 
8 34 300.959 8 34 58.9452 
546 511 -45.1744 546 511 -16.0123 
546 497 8.2344 546 497 -3.5877 
18 36 995.4743 18 36 32.5541 
36 161 407.3185 36 161 195.7249 
36 34 246.2254 36 34 -80.3024 
36 35 334.3414 36 35 -94.2018 
161 459 153.1091 161 459 59.3379 
161 313 66.5629 161 313 33.3728 
161 163 8.4902 161 163 1.3169 
161 162 133.1362 161 162 51.1376 
34 274 389.5941 34 274 127.7623 
34 32 -884.648 34 32 22.2885 
34 37 398.0163 34 37 -1.1087 
34 300 523.7669 34 300 163.8012 
274 695 203.1474 274 695 43.5389 
274 698 197.7994 274 698 46.3627 





32 397 399.8143 32 397 106.3809 
32 7 -1194.54 32 7 90.782 
32 15 -92.955 32 15 -168.629 
397 336 11.764 397 336 -32.3344 
397 488 -48.4372 397 488 31.0595 
397 425 -8.0361 397 425 0.5996 
397 829 168.8571 397 829 29.4679 
397 574 194.5165 397 574 36.7065 
397 415 67.9499 397 415 19.4418 
7 2 142.6298 7 2 -37.4919 
7 16 640.9513 7 16 -20.8481 
7 17 777.2101 7 17 109.3292 
217 213 -130.895 217 213 -1.3708 
217 159 111.7152 217 159 -2.1292 
2 213 139.399 2 213 -2.6284 
213 200 -154.021 213 200 24.1699 
213 286 177.2564 213 286 18.1141 
213 170 -179.189 213 170 21.5955 
213 220 121.5231 213 220 -3.9395 
213 259 196.1858 213 259 11.4512 
213 201 53.683 213 201 -13.5091 
213 119 154.3952 213 119 -43.0734 
213 150 -427.795 213 150 -39.2193 
69 92 -91.14 69 92 55.4404 
69 71 12.0038 69 71 3.1758 
69 67 -20.5862 69 67 -58.3562 
69 68 21.5123 69 68 -20.63 
16 145 286.2454 16 145 -12.288 
16 12 520.8287 16 12 -194.258 
16 17 -467.896 16 17 70.2871 
145 186 88.3651 145 186 -2.9635 
145 257 71.4385 145 257 7.7257 
145 305 94.7005 145 305 3.3932 
145 96 31.5822 145 96 -32.5336 
461 289 -96.7742 461 289 -12.5007 
12 82 -69.3174 12 82 34.3091 
12 10 109.7537 12 10 9.3953 
289 294 20.3373 289 294 -7.7729 





289 351 89.0096 289 351 -1.6202 
289 308 56.3613 289 308 -2.2146 
289 631 195.966 289 631 15.6533 
289 396 155.9948 289 396 34.7584 
82 282 89.2443 82 282 5.5138 
15 556 331.0469 15 556 78.4999 
556 807 115.8752 556 807 17.1759 
556 628 -72.1857 556 628 24.9228 
556 587 58.6045 556 587 -0.5811 
556 626 216.6246 556 626 26.9748 
35 401 487.919 35 401 138.1467 
35 4 -328.492 35 4 -191.732 
35 37 173.9256 35 37 61.7855 
401 144 -56.2314 401 144 -35.321 
401 637 206.213 401 637 58.5018 
401 388 52.2719 401 388 2.2593 
401 514 92.7865 401 514 43.7211 
401 472 111.8514 401 472 24.6601 
401 379 51.0658 401 379 2.37 
455 486 17.897 455 486 6.434 
455 437 -40.207 455 437 -8.104 
10 282 109.7039 10 282 63.285 
282 218 13.1859 282 218 -7.9487 
282 301 286.7002 282 301 -4.1182 
282 308 1.0485 282 308 3.8229 
342 326 25.1745 342 326 -3.9449 
342 793 218.9685 342 793 43.1916 
342 428 120.5428 342 428 10.9446 
342 362 48.546 342 362 5.3171 
342 367 43.9627 342 367 4.9644 
342 676 177.799 342 676 32.0918 
342 408 174.6305 342 408 35.4148 
342 607 149.4662 342 607 19.3816 
692 378 -14.5042 692 378 -9.6162 
692 640 24.55 692 640 -3.9484 
692 722 -72.2234 692 722 27.5096 
692 532 -29.5334 692 532 -14.1854 
692 750 36.0711 692 750 8.4304 





1 5 478.0361 1 5 -10.9581 
1 6 458.9376 1 6 -64.6559 
617 663 85.7915 617 663 1.6519 
617 732 25.4912 617 732 5.5223 
617 619 4.6004 617 619 4.393 
617 623 5.9108 617 623 5.6455 
617 640 -10.4968 617 640 8.046 
617 515 -32.3246 617 515 -7.8196 
617 771 77.478 617 771 -1.8297 
617 607 -130.615 617 607 5.6446 
17 70 306.6869 17 70 225.3137 
4 78 -142.895 4 78 81.9825 
4 5 352.7142 4 5 16.0377 
78 139 94.2049 78 139 32.569 
78 86 -139.864 78 86 16.3685 
78 83 -153.014 78 83 18.5709 
78 79 55.7281 78 79 10.7549 
5 84 149.7265 5 84 135.2051 
5 6 678.9209 5 6 -15.2032 
84 165 85.5957 84 165 23.5295 
84 180 313.2583 84 180 4.9224 
84 228 145.8896 84 228 14.7045 
84 118 191.4024 84 118 31.5343 
84 102 176.2165 84 102 14.1106 
84 90 75.7567 84 90 -9.4663 
84 100 -1.5247 84 100 15.5765 
595 647 86.3459 595 647 21.1435 
595 378 -146.011 595 378 -7.1946 
595 579 -126.084 595 579 -14.3529 
595 566 8.7642 595 566 -2.0743 
595 630 182.0212 595 630 5.2984 
595 547 -24.5875 595 547 -15.5298 
6 246 332.4452 6 246 117.6149 
6 268 328.2016 6 268 102.7533 
246 180 -10.8564 246 180 17.7068 
246 483 288.1374 246 483 67.8663 
246 519 45.5267 246 519 10.1419 
246 174 9.4087 246 174 4.9732 





647 316 -41.3611 647 316 -22.9253 
647 260 -43.2549 647 260 -28.1836 
647 678 17.3948 647 678 6.3528 
647 675 17.3948 647 675 6.3528 
647 677 17.3948 647 677 6.3528 
647 755 140.4972 647 755 52.4555 
647 754 140.4972 647 754 52.4555 
481 524 13.6913 481 524 -85.4779 
481 570 39.8333 481 570 -2.3132 
481 531 172.1652 481 531 17.4871 
481 445 34.7926 481 445 8.2873 
481 505 20.0547 481 505 1.0845 
438 524 -12.7972 438 524 -56.5515 
438 523 34.4531 438 523 2.1735 
438 701 147.9412 438 701 32.8812 
438 529 50.0833 438 529 1.3689 
438 917 0 438 917 0 
438 268 -19.0311 438 268 -5.1362 
524 458 46.3245 524 458 14.1415 
837 843 19.2199 837 843 6.5412 
837 807 -41.6199 837 807 -6.9612 
265 252 0.2378 265 252 -8.0746 
265 270 -5.8978 265 270 8.0446 
441 386 -14.6443 441 386 35.9062 
441 618 190.8647 441 618 50.5041 
441 534 61.844 441 534 25.5031 
441 600 112.6385 441 600 22.9266 
441 509 59.6067 441 509 88.8012 
441 458 -33.7186 441 458 -19.5445 
441 434 1.8903 441 434 -2.3025 
121 184 213.8752 121 184 -0.5606 
121 152 220.0448 121 152 -1.1667 
882 881 -13.728 882 881 -1.8291 
882 883 -0.012 882 883 -0.2109 
877 871 -28.2017 877 871 -2.1352 
877 881 27.4717 877 881 3.1852 
879 878 -12.1405 879 878 -4.2949 
879 880 -19.5695 879 880 -2.8251 





874 869 -39.7439 874 869 -6.6064 
874 875 -4.6261 874 875 0.1564 
886 885 -2.852 886 885 -3.3031 
886 869 -44.448 886 869 -12.9669 
873 876 9.6024 873 876 -0.7514 
873 872 -45.8624 873 872 -3.6786 
876 871 -38.5024 876 871 -8.2057 
673 559 7.8092 673 559 -4.2727 
463 365 -81.5234 463 365 -34.0842 
463 559 46.0834 463 559 29.3142 
140 225 86.6194 140 225 8.7717 
140 252 6.822 140 252 6.9237 
140 105 -32.1574 140 105 -5.6365 
140 108 -61.284 140 108 -10.0588 
355 306 -37.8157 355 306 -4.9532 
374 448 45.051 374 448 3.9662 
166 146 -53.2968 166 146 5.006 
166 153 28.4449 166 153 -10.1961 
166 1249 21.0919 166 1249 2.9301 
432 373 -68.7943 432 373 3.4119 
432 391 -57.2432 432 391 -11.1172 
432 462 50.3875 432 462 -1.0247 
448 462 -31.6462 448 462 6.3648 
127 138 -24.4323 127 138 6.6804 
127 151 -17.2569 127 151 7.1417 
694 761 74.1233 694 761 36.2172 
694 624 -90.1533 694 624 -43.2472 
373 298 -152.762 373 298 3.38 
294 301 1.1098 294 301 -1.8992 
319 350 25.9892 319 350 1.3692 
101 100 -27.69 101 100 1.17 
296 352 -8.018 296 352 15.0325 
296 297 29.4817 296 297 -8.7795 
214 187 -38.6831 214 187 12.4785 
214 278 37.5131 214 278 -13.2285 
469 521 72.777 469 521 -3.8229 
469 537 -79.6176 469 537 21.0497 
469 484 0.5417 469 484 2.3601 





328 510 45.6696 328 510 2.2897 
548 521 -43.8584 548 521 3.6424 
548 475 8.1484 548 475 -13.0224 
510 443 -22.5442 510 443 -16.5115 
510 578 23.6243 510 578 -8.596 
510 612 -70.6229 510 612 31.8744 
629 229 -99.7014 629 229 -0.6767 
629 610 48.7014 629 610 -12.5033 
693 645 -102.775 693 645 5.5421 
693 776 91.7552 693 776 -6.5921 
442 475 -8.1229 442 475 8.7635 
442 343 -31.8071 442 343 -17.2135 
215 155 -56.7298 215 155 -0.4607 
215 309 37.2489 215 309 15.7121 
215 179 -67.7347 215 179 -5.988 
215 249 32.0256 215 249 8.5466 
849 850 91.4597 849 850 10.7646 
642 711 36.984 642 711 14.1062 
804 834 -40.701 804 834 17.7786 
804 763 44.8139 804 763 -15.6863 
804 774 55.1434 804 774 -16.6313 
816 788 -111.55 816 788 9.9373 
717 526 -90.9974 717 526 8.9589 
526 491 -129.538 526 491 -8.0843 
491 490 -8.1433 491 490 -0.9367 
491 77 -119.037 491 77 -3.6188 
491 562 33.5413 491 562 -0.0737 
491 553 169.0764 491 553 -4.112 
538 528 -20.46 538 528 -20.23 
851 852 80.5987 851 852 9.3178 
851 850 -80.5987 851 850 -9.3178 
620 636 15.0355 620 636 6.8559 
620 536 -25.0602 620 536 -14.7336 
620 650 -32.7253 620 650 -0.2822 
713 636 -23.9191 713 636 -9.5203 
713 680 -52.1809 713 680 -7.1397 
636 880 94.6368 636 880 13.96 
636 549 -109.913 636 549 -13.0912 





636 318 -45.4151 636 318 -27.8316 
636 1067 72.27 636 1067 15.201 
636 703 -20.5038 636 703 1.3268 
542 559 51.6149 542 559 -8.4498 
338 365 -8.0082 338 365 6.4956 
325 365 35.2299 325 365 9.5868 
353 365 28.5471 353 365 9.8123 
277 307 33.3238 277 307 5.4168 
880 885 11.5793 880 885 1.1681 
880 883 5.8937 880 883 0.292 
880 884 57.5819 880 884 13.2166 
559 872 96.6626 559 872 10.389 
872 875 50.7607 872 875 4.4587 
705 559 -41.6879 705 559 -10.1389 
705 702 -51.9921 705 702 -7.5111 
365 344 -25.8809 365 344 -6.2876 
307 344 63.6944 307 344 10.0928 
307 1060 30.24 307 1060 4.8782 
664 549 -2.3 664 549 -18.24 
549 635 17.3729 549 635 18.0087 
549 680 109.0586 549 680 24.1185 
549 871 66.8186 549 871 11.1408 
549 559 -27.2319 549 559 10.6239 
549 558 70.3441 549 558 -6.2857 
549 563 -19.329 549 563 11.3914 
635 669 -75.0539 635 669 6.1245 
592 559 -46.0161 592 559 -7.2864 
559 575 -6.5755 559 575 7.8126 
559 555 -5.6926 559 555 -4.4173 
559 563 39.4003 559 563 -10.0556 
559 476 -31.7185 559 476 -16.874 
559 535 -35.6937 559 535 6.1044 
559 605 81.5052 559 605 27.5392 
558 498 -27.2041 558 498 -20.9409 
498 536 59.8162 498 536 20.0522 
885 884 -32.1479 885 884 -4.6096 
370 369 -5.82 370 369 1.32 
431 460 25.1626 431 460 0.1001 





431 451 22.0668 431 451 -0.4759 
431 348 -144.94 431 348 -10.6442 
540 564 8.8076 540 564 6.145 
540 512 -70.6907 540 512 -8.669 
540 539 36.9331 540 539 -3.7259 
470 460 -22.0547 470 460 -2.8694 
435 423 -7.4585 435 423 -4.2384 
435 517 -10.1215 435 517 1.6484 
645 518 -126.593 645 518 12.9475 
645 719 -8.8607 645 719 4.5511 
780 802 73.2646 780 802 -0.5108 
780 711 -31.0977 780 711 -19.0378 
780 777 -69.2769 780 777 10.4886 
37 638 571.2573 37 638 131.2583 
679 706 36.2165 679 706 6.4307 
679 681 11.3822 679 681 0.3972 
679 541 -100.199 679 541 -18.6479 
99 95 -30.52 99 95 -2.75 
334 423 30.9225 334 423 0.1301 
334 113 -220.072 334 113 -6.3697 
334 361 169.4597 334 361 1.8596 
244 384 55.3482 244 384 2.4907 
244 275 9.0798 244 275 3.5138 
244 131 -61.1202 244 131 -5.1626 
244 232 22.1 244 232 -2.4747 
244 231 -36.9905 244 231 -7.3341 
327 276 -37.496 327 276 -0.8875 
327 376 15.916 327 376 3.9075 
384 400 35.2869 384 400 1.7595 
225 231 53.653 225 231 4.6384 
271 270 10.8988 271 270 -7.9829 
276 262 -79.0005 276 262 3.6885 
276 275 28.6888 276 275 -3.3723 
376 424 125.9473 376 424 -13.7082 
424 482 52.5518 424 482 -2.342 
424 369 10.9244 424 369 -12.5344 
424 454 51.8536 424 454 -2.3977 
346 312 -144.424 346 312 12.9858 





184 152 -208.059 184 152 11.8906 
184 242 129.7818 184 242 -14.249 
184 312 159.0716 184 312 1.1807 
123 77 -18.664 123 77 -13.3819 
123 183 16.904 123 183 12.9519 
467 419 -40.8984 467 419 -15.6581 
467 528 55.4828 467 528 4.4684 
467 480 9.7619 467 480 1.6406 
404 419 59.0042 404 419 15.5266 
404 364 -112.324 404 364 -17.6966 
444 496 -27.0525 444 496 11.7122 
444 436 23.3525 444 436 -11.7722 
251 258 106.0012 251 258 -11.8317 
233 248 -35.8423 233 248 2.359 
233 235 32.2323 233 235 -2.449 
337 398 -10.6604 337 398 7.7365 
337 269 -4.6517 337 269 -8.4422 
337 335 0 337 335 -0.7819 
247 237 48.9203 247 237 -7.098 
247 256 -89.2244 247 256 16.4113 
247 235 -28.2119 247 235 -0.6607 
247 269 9.5608 247 269 3.4355 
247 209 36.2353 247 209 -8.948 
212 237 -29.8156 212 237 5.7379 
212 207 -8.1259 212 207 -1.0796 
212 204 19.7734 212 204 -6.1488 
212 1265 8.8682 212 1265 1.7206 
105 98 -38.7809 105 98 -2.9 
688 681 -4.92 688 681 -0.82 
429 400 -23.3457 429 400 -2.2683 
490 487 -11.5241 490 487 -1.2309 
94 92 -46.96 94 92 1.08 
107 348 164.0045 107 348 24.2076 
107 85 -186.125 107 85 -27.9876 
108 77 -68.9563 108 77 -8.6167 
77 104 46.6747 77 104 32.563 
77 109 41.3439 77 109 44.3214 
77 124 42.8527 77 124 21.3851 





77 81 85.7587 77 81 5.0247 
77 98 72.8675 77 98 3.9304 
77 250 137.5593 77 250 15.1328 
77 1228 0 77 1228 0 
77 1226 0 77 1226 0 
77 1229 0 77 1229 0 
77 1227 0 77 1227 0 
77 126 37.9159 77 126 30.0298 
77 85 201.4816 77 85 37.0886 
141 128 25.2759 141 128 -32.1929 
200 170 -187.827 200 170 20.4136 
196 264 127.6935 196 264 -0.2045 
196 304 -42.5769 196 304 32.8314 
196 124 -34.7552 196 124 -24.0086 
196 413 98.8368 196 413 -9.032 
264 389 95.9265 264 389 -13.4543 
304 299 -114.942 304 299 9.7316 
159 303 101.1582 159 303 -3.814 
159 111 -46.0632 159 111 -25.9718 
159 1034 55.8677 159 1034 25.3478 
238 286 -72.2069 238 286 9.063 
238 136 55.5169 238 136 -13.633 
106 70 -202.701 106 70 -57.1481 
106 132 74.3867 106 132 19.6102 
106 136 -49.1155 106 136 12.5578 
303 621 118.3876 303 621 -1.9507 
169 150 -112.08 169 150 -35 
286 358 144.7126 286 358 4.7791 
286 259 -123.992 286 259 -15.1444 
329 506 53.6103 329 506 31.3662 
329 72 -108.562 329 72 -63.2573 
506 543 10.4726 506 543 4.6123 
506 494 -95.6717 506 494 15.1982 
70 93 85.0046 70 93 34.963 
70 111 114.0132 70 111 65.3211 
70 193 -96.1279 70 193 40.2074 
845 790 -49.1487 845 790 1.4316 
845 848 24.1854 845 848 6.2759 





589 516 -73.8028 589 516 -13.5443 
584 522 -59.5422 584 522 -5.647 
584 775 109.2621 584 775 -1.6824 
584 577 -45.5034 584 577 7.2296 
584 543 6.6728 584 543 -5.8082 
584 421 -61.0902 584 421 -5.5417 
584 609 49.2009 584 609 10.9897 
648 602 -91.1712 648 602 -4.9307 
648 734 73.2231 648 734 1.3267 
648 633 -31.5819 648 633 -11.776 
285 257 -51.3441 285 257 -5.3894 
186 132 -52.2896 186 132 -16.5051 
93 96 -31.5143 93 96 31.6256 
852 853 71.6015 852 853 12.4682 
493 453 15.3299 493 453 -1.4295 
493 634 30.5444 493 634 14.8803 
493 284 -8.8556 493 284 -12.2126 
843 807 -45.6232 843 807 -7.883 
310 336 -24.0713 310 336 5.0998 
310 406 26.4938 310 406 -0.818 
310 395 55.073 310 395 -0.6973 
453 389 -80.7761 453 389 18.4614 
453 272 -21.9818 453 272 -12.6547 
453 425 36.9142 453 425 -1.2925 
453 662 53.1763 453 662 13.4071 
527 500 -60.4975 527 500 3.8969 
527 544 23.7775 527 544 -11.6269 
744 759 14.3405 744 759 0.3931 
744 651 -22.7805 744 651 -3.2931 
336 280 -27.0424 336 280 -7.2659 
414 300 -14.7383 414 300 -5.7133 
414 586 -1.8617 414 586 4.5233 
588 586 66.7344 588 586 3.7812 
588 901 62.5956 588 901 6.0882 
650 652 -71.3072 650 652 1.4679 
511 210 -61.1969 511 210 -17.0196 
366 561 72.3317 366 561 23.3804 
366 360 -100.392 366 360 -26.3504 





459 497 8.1859 459 497 0.9023 
459 507 26.2727 459 507 6.1658 
459 907 29.8361 459 907 5.3127 
459 1240 39.7497 459 1240 5.5791 
459 1243 35.7924 459 1243 5.857 
459 516 86.2957 459 516 16.7351 
762 772 92.9573 762 772 16.9621 
762 709 -133.167 762 709 -25.0921 
427 313 -31.7117 427 313 -31.3923 
427 686 -6.6783 427 686 20.8923 
716 805 23.0654 716 805 10.3481 
716 727 78.3976 716 727 -6.1149 
716 670 34.3388 716 670 -19.1271 
716 725 -91.315 716 725 6.5712 
716 1281 52.1967 716 1281 2.4714 
726 686 19.6966 726 686 -20.6675 
726 727 -63.6166 726 727 13.6675 
827 809 -24.8179 827 809 -16.2381 
767 655 -13.3879 767 655 -18.4735 
767 809 -61.0242 767 809 1.4177 
767 812 71.9237 767 812 33.5208 
767 752 112.7813 767 752 14.829 
655 598 22.7271 655 598 -16.6773 
655 765 -148.656 655 765 -0.7932 
655 653 19.5964 655 653 -26.8512 
714 646 -23.5792 714 646 -20.2913 
598 582 -3.1935 598 582 -16.3427 
300 533 231.9684 300 533 50.0856 
300 485 234.4853 300 485 43.8303 
836 815 4.0994 836 815 -5.2081 
836 832 -13.7194 836 832 -0.1619 
815 728 -35.8934 815 728 -13.806 
821 806 -0.0955 821 806 -6.4473 
821 832 32.1446 821 832 2.5784 
821 823 -100.628 821 823 -0.2139 
821 824 13.4209 821 824 -1.0653 
821 255 -32.5818 821 255 -15.9019 
806 791 -13.1762 806 791 -12.4265 





644 597 -22.2425 644 597 -8.7215 
554 144 -56.9231 554 144 -18.4814 
554 791 26.9943 554 791 11.2275 
381 382 -44.0138 381 382 -13.713 
381 388 -40.6317 381 388 1.2901 
381 477 52.6955 381 477 4.6929 
323 144 -142.455 323 144 -46.9615 
323 379 -15.1269 323 379 -2.5886 
323 360 100.5117 323 360 26.74 
144 243 169.9222 144 243 48.8816 
144 696 102.019 144 696 31.4164 
144 283 82.8499 144 283 17.1997 
144 333 55.7267 144 333 10.5762 
144 1234 0 144 1234 0 
144 1235 0 144 1235 0 
144 156 5.6809 144 156 2.8081 
144 354 166.5866 144 354 44.1678 
144 255 53.7419 144 255 12.1215 
144 143 0 144 143 -0.0809 
345 250 -105.978 345 250 -8.5089 
503 582 19.9152 503 582 15.2038 
503 333 -36.9558 503 333 -11.776 
503 551 44.9477 503 551 13.4692 
761 770 73.1898 761 770 3.4106 
761 981 76.8865 761 981 23.8846 
761 789 -76.0305 761 789 8.6604 
818 809 -136.333 818 809 -9.0421 
818 789 81.9731 818 789 -8.0979 
770 768 7.2525 770 768 9.5796 
770 787 -44.1007 770 787 7.9809 
770 581 -92.3847 770 581 -25.1924 
770 925 224.5679 770 925 21.2549 
770 757 -14.3202 770 757 -4.7972 
721 695 -0.1796 721 695 -2.8123 
721 684 -57.8566 721 684 -26.123 
721 243 -126.974 721 243 -44.6008 
721 735 -17.7797 721 735 15.5659 
721 1275 127.9387 721 1275 27.5192 





721 731 -52.8526 721 731 2.9894 
695 768 113.582 695 768 11.2759 
695 533 -172.996 695 533 -27.2956 
695 712 57.3269 695 712 10.1453 
695 1268 114.6887 695 1268 23.431 
695 1269 106.428 695 1269 21.9476 
695 685 -17.4109 695 685 -9.203 
698 748 105.6112 698 748 7.7178 
698 724 23.5016 698 724 1.0016 
698 795 41.5155 698 795 42.2862 
698 485 -199.923 698 485 -36.2202 
698 928 213.2322 698 928 12.5682 
382 283 -64.0338 382 283 -16.1751 
638 704 117.3233 638 704 19.7362 
638 772 120.1296 638 772 27.3479 
638 658 154.4008 638 658 17.4029 
638 709 240.229 638 709 52.1471 
638 514 -61.5103 638 514 -37.0833 
787 814 -113.618 787 814 5.483 
654 472 -111.296 654 472 -21.4195 
654 757 70.8356 654 757 15.7895 
748 735 33.5369 748 735 -12.5751 
398 426 -14.5356 398 426 10.651 
684 637 -121.747 684 637 -22.7008 
148 147 -64.1033 148 147 -6.7138 
148 905 64.1033 148 905 6.7138 
577 341 -72.4932 577 341 -0.7676 
724 704 -51.4494 724 704 -13.5688 
128 126 7.0542 128 126 -33.4748 
772 792 84.3229 772 792 19.8899 
772 1042 30.7824 772 1042 6.6297 
786 810 -37.1427 786 810 14.2029 
786 796 27.6688 786 796 5.4024 
786 792 -64.7449 786 792 -13.1184 
810 820 -97.6685 810 820 3.5962 
807 672 -184.332 807 672 -11.3105 
807 820 110.5301 807 820 2.51 
807 842 93.1888 807 842 4.2129 





838 829 -129.881 838 829 4.1274 
838 736 -135.381 838 736 -13.9865 
621 628 20.9477 621 628 -5.9811 
621 643 55.3633 621 643 -6.6694 
621 1279 39.6935 621 1279 2.9934 
628 799 54.7631 628 799 2.2154 
628 661 -179.386 628 661 2.7289 
628 1033 58.4969 628 1033 14.5058 
847 842 -92.3566 847 842 -1.6074 
847 846 61.2366 847 846 -5.5826 
797 794 -34.0933 797 794 -3.5508 
797 796 8.6433 797 796 5.0508 
753 794 -9.8234 753 794 7.4499 
825 794 -14.3622 825 794 -3.6089 
825 824 -8.9278 825 824 -1.6711 
794 663 -66.1281 794 663 -0.2716 
794 813 36.4882 794 813 15.5858 
794 771 -58.1811 794 771 4.4288 
794 1280 31.7473 794 1280 -10.91 
817 813 -7.87 817 813 -2.23 
817 1201 0 817 1201 0 
819 813 -28.5203 819 813 -15.0684 
819 826 -10.9897 819 826 -4.8816 
831 826 30.9378 831 826 -6.9829 
831 846 -45.6378 831 846 5.7429 
672 626 -207.513 672 626 -19.4029 
833 795 10.7856 833 795 -20.8048 
799 781 27.8693 799 781 -9.3143 
218 172 -34.5337 218 172 -1.0883 
171 172 34.5642 171 172 0.4085 
301 375 272.1881 301 375 19.2721 
301 326 45.1688 301 326 -6.5891 
375 362 -42.382 375 362 -7.1281 
375 367 -43.5915 375 367 -6.7118 
375 446 116.4878 375 446 -2.2205 
375 1271 72.7783 375 1271 11.4379 
375 1272 74.842 375 1272 12.2502 
468 508 96.7396 468 508 6.7395 





468 450 -57.275 468 450 6.5951 
468 446 -87.5751 468 446 4.2555 
59 468 -57.838 59 468 -17.9896 
474 1019 50.7054 474 1019 6.4017 
474 1018 50.7054 474 1018 6.4017 
508 580 79.0555 508 580 4.1045 
412 351 -82.3069 412 351 6.1119 
412 439 72.2669 412 439 -9.3119 
747 793 -26.2759 747 793 14.465 
747 676 -121.06 747 676 -10.774 
747 697 -66.2567 747 697 -3.0617 
747 946 38.3303 747 946 11.0412 
139 173 308.8647 139 173 59.5099 
139 133 -214.894 139 133 -25.8972 
173 430 308.5831 173 430 57.0391 
390 583 -18.6805 390 583 6.3303 
390 500 56.8167 390 500 -4.7807 
390 513 18.8144 390 513 1.6452 
583 622 7.9643 583 622 3.0707 
583 604 46.8663 583 604 -8.0911 
793 784 90.0573 793 784 -21.9471 
793 811 140.6491 793 811 50.0661 
793 1206 0 793 1206 0.1901 
793 1210 38.2974 793 1210 10.1244 
430 478 45.2614 430 478 1.6658 
430 746 235.8303 430 746 36.2457 
808 769 -59.62 808 769 -17.34 
88 80 -45.2425 88 80 -9.8975 
88 891 45.2425 88 891 9.8975 
110 100 29.2309 110 100 -17.7081 
86 363 185.3709 86 363 40.0702 
86 83 157.5143 86 83 -17.2982 
805 809 15.8571 805 809 12.8605 
116 221 109.1809 116 221 15.8709 
614 561 -54.7908 614 561 -20.0782 
614 557 -20.4829 614 557 -11.9187 
614 646 46.8637 614 646 26.1769 
587 651 34.3418 587 651 -0.7863 





165 263 52.2991 165 263 14.2565 
165 236 100.7664 165 236 -18.7266 
378 295 -13.3214 378 295 -7.1388 
378 340 -85.1862 378 340 -10.8713 
378 530 145.65 378 530 14.5399 
378 387 -53.649 378 387 5.282 
378 902 37.1319 378 902 1.6569 
378 292 -128.359 378 292 -8.3903 
273 447 80.1084 273 447 0.9867 
273 236 -99.9584 273 236 0.9133 
482 489 41.7674 482 489 -0.7443 
122 118 -50.4617 122 118 1.7316 
122 897 50.4617 122 897 -1.7316 
447 728 56.4691 447 728 14.1884 
447 936 15.8577 447 936 -1.1966 
219 129 -36.0812 219 129 -4.5598 
219 211 3.9512 219 211 -2.6502 
187 182 -50.5823 187 182 10.3114 
129 149 29.9042 129 149 7.9291 
129 117 -56.0811 129 117 12.2553 
129 174 -1.8901 129 174 -6.8607 
129 182 58.0612 129 182 -12.3473 
149 160 15.9158 149 160 7.0939 
180 228 44.8761 180 228 14.4121 
180 241 102.6341 180 241 14.0538 
180 195 36.7773 180 195 -0.5686 
180 268 12.7698 180 268 -22.5859 
483 745 127.5559 483 745 39.0522 
483 591 106.102 483 591 3.7802 
483 268 -211.987 483 268 -45.8771 
228 241 40.1661 228 241 -7.4259 
228 147 -76.7199 228 147 -2.7981 
745 840 70.3014 745 840 17.6513 
745 749 67.9173 745 749 -8.6339 
745 707 -141.263 745 707 7.6056 
659 710 46.9999 659 710 5.2123 
659 657 -29.3244 659 657 -12.0136 
659 671 -14.7668 659 671 -10.5179 





591 570 -79.101 591 570 1.5459 
591 803 14.2588 591 803 8.3169 
591 616 80.0995 591 616 17.1239 
591 606 54.2164 591 606 -27.9049 
591 668 68.8441 591 668 13.8253 
591 1277 -33.4325 591 1277 -13.5013 
570 611 20.6441 570 611 -4.6982 
570 1276 0 570 1276 0 
615 550 -23.5497 615 550 -5.0993 
615 611 -11.7903 615 611 2.4793 
519 505 -13.062 519 505 -6.502 
760 803 58.6979 760 803 -1.1594 
760 701 -52.3942 760 701 -2.0559 
760 749 17.0683 760 749 2.3548 
760 999 62.7946 760 999 5.575 
830 701 -93.67 830 701 -26.72 
386 445 -34.4731 386 445 -12.4119 
386 1286 81.0787 386 1286 92.8038 
347 332 -47.252 347 332 3.7947 
347 350 39.842 347 350 -3.9147 
618 839 120.4111 618 839 37.9007 
618 600 7.2822 618 600 -2.8499 
534 913 61.7753 534 913 27.3961 
600 639 26.7058 600 639 5.6958 
600 689 16.0941 600 689 3.4636 
600 1007 45.2918 600 1007 4.3686 
600 742 31.3149 600 742 5.4653 
708 729 11.1513 708 729 4.685 
708 639 -18.0013 708 639 -6.085 
729 723 -13.2646 729 723 -6.693 
495 509 -9.8938 495 509 -65.3357 
413 499 93.8227 413 499 -14.7009 
518 372 -134.082 518 372 6.8162 
405 537 144.3677 405 537 -0.5993 
66 65 -5.144 66 65 -24.8415 
66 68 -11.726 66 68 21.9415 
428 1185 8.5526 428 1185 1.5423 
428 1184 8.9626 428 1184 0.346 





550 529 -33.8264 550 529 -1.358 
103 146 54.0333 103 146 -7.6781 
234 306 85.8175 234 306 8.3943 
696 1040 22.81 696 1040 5.1646 
368 316 -27.6345 368 316 -17.8908 
316 260 -41.2532 316 260 -34.2725 
134 547 40.4641 134 547 22.2355 
622 1262 7.9595 622 1262 4.1889 
604 971 10.2559 604 971 0.8688 
604 599 36.3662 604 599 -7.6013 
682 630 -167.894 682 630 0.1837 
682 707 145.5041 682 707 -6.6637 
564 562 -13.406 564 562 3.4863 
118 293 140.6266 118 293 30.4887 
81 114 74.0676 81 114 5.6763 
73 71 46.8231 73 71 -4.8132 
597 477 -40.0182 597 477 -4.4399 
581 449 -117.955 581 449 -30.8453 
488 499 -67.4723 488 499 19.2508 
802 779 -10.772 802 779 -11.1232 
443 418 -28.3032 443 418 -17.503 
643 641 28.0836 643 641 -9.3772 
643 1278 6.0403 643 1278 0.0852 
625 590 -109.608 625 590 24.2218 
625 612 81.9981 625 612 -29.6518 
732 758 -9.2899 732 758 5.7399 
579 293 -139.746 579 293 -23.4992 
602 1031 31.1878 602 1031 8.8523 
500 920 -3.9566 500 920 -0.2505 
528 496 34.8739 528 496 -14.742 
426 436 -18.7831 426 436 11.6718 
593 670 9.0628 593 670 16.6022 
358 465 129.3079 358 465 0.5435 
358 359 14.7411 358 359 1.0614 
92 97 -138.936 92 97 54.3406 
416 541 104.7949 416 541 22.2188 
416 331 -118.425 416 331 -23.7488 
751 759 9.189 751 759 2.9485 





295 263 -38.5657 295 263 -12.0223 
402 395 -33.7515 402 395 1.7501 
356 250 -28.43 356 250 1.34 
479 656 -73.6959 479 656 13.8136 
766 779 17.0131 766 779 10.0094 
737 763 -44.4279 737 763 13.3963 
834 841 -76.3762 834 841 15.6864 
578 613 17.8571 578 613 -5.2178 
290 279 -11.7408 290 279 -8.8448 
309 343 37.1632 309 343 16.8889 
170 1089 -155.71 170 1089 2.7633 
170 1090 -163.43 170 1090 3.5654 
170 1091 -166.6 170 1091 0.2536 
80 79 -51.9325 80 79 -10.1814 
341 305 -82.1375 341 305 -2.5981 
649 634 -7.5201 649 634 -13.7409 
649 641 -24.0999 649 641 5.7109 
203 151 42.8748 203 151 -11.1237 
484 433 -55.1886 484 433 -3.9954 
248 240 -48.7517 248 240 1.9507 
489 454 -51.6611 489 454 0.8962 
667 653 -6.3956 667 653 22.6502 
117 90 -75.1981 117 90 9.8962 
539 517 20.7978 539 517 -5.6025 
315 349 18.3743 315 349 5.6519 
220 224 121.4254 220 224 -4.459 
515 478 -38.8617 515 478 -1.664 
610 571 22.6914 610 571 -13.4448 
132 135 21.9114 132 135 3.4928 
340 287 -106.869 340 287 -10.5395 
689 723 16.0701 689 723 6.1244 
658 731 94.3911 658 731 14.2124 
193 191 16.1903 193 191 -7.4096 
193 150 -112.803 193 150 45.3106 
494 465 -103.309 494 465 13.7217 
242 253 119.687 242 253 -19.2057 
601 590 136.8815 601 590 -16.9425 
601 553 -154.122 601 553 15.6825 





194 192 23.6942 194 192 -3.211 
194 195 -23.6942 194 195 3.211 
501 571 -11.6509 501 571 13.3031 
202 178 -62.8927 202 178 -8.3839 
202 232 -3.8073 202 232 10.5839 
735 1171 15.7274 735 1171 3.6465 
357 371 62.5829 357 371 28.2639 
372 361 -160.586 372 361 1.536 
114 131 63.1379 114 131 4.9762 
352 350 -48.6645 352 350 8.9884 
177 207 -14.0278 177 207 -0.3498 
177 190 -5.0522 177 190 2.1398 
513 545 4.0522 513 545 -1.7932 
697 580 -78.2911 697 580 -3.0971 
722 778 -81.5777 722 778 25.6523 
781 758 9.3095 781 758 -8.5264 
566 545 -0.1904 566 545 -0.891 
530 573 106.7876 530 573 7.6461 
782 742 -26.52 782 742 -7.42 
709 996 27.5 709 996 4.7734 
299 224 -120.239 299 224 8.4745 
65 61 -40.9277 65 61 -26.7583 
764 746 -173.011 764 746 -7.8267 
392 387 81.8817 392 387 -9.3603 
392 363 -133.692 392 363 -19.2597 
421 396 -86.7138 421 396 -2.3189 
790 734 -59.6143 790 734 2.1836 
661 631 -179.386 661 631 -3.5303 
256 258 -100.095 256 258 15.949 
279 249 -21.0336 279 249 -8.412 
657 616 -59.6375 657 616 -15.4976 
774 733 46.7739 774 733 -17.343 
574 736 175.2192 574 736 27.858 
784 778 83.7025 784 778 -27.0765 
198 292 137.5323 198 292 15.1798 
451 473 17.7646 451 473 -0.0026 
798 823 117.0008 798 823 1.769 
403 379 -35.87 403 379 -2.52 





204 190 12.2677 204 190 -5.4757 
719 706 -25.4926 719 706 -2.587 
473 487 15.257 473 487 0.8258 
777 776 -91.0014 777 776 8.5814 
557 551 -36.6521 557 551 -10.9361 
590 608 24.9377 590 608 0.1599 
163 164 8.4901 163 164 1.4093 
51 52 212.0833 51 52 -21.0882 
119 97 148.191 119 97 -47.861 
67 61 -43.0232 67 61 -61.1084 
449 354 -140.025 449 354 -34.9084 
257 266 19.7556 257 266 2.8488 
683 685 40.3077 683 685 5.8913 
633 609 -41.0272 633 609 -11.1162 
529 974 15.91 529 974 3.3254 
162 624 104.4862 162 624 40.868 
138 153 -28.3384 138 153 7.566 
60 58 -69.7676 60 58 -55.6084 
60 858 49.3087 60 858 50.7982 
1007 1000 -3.6126 1007 1000 3.0679 
58 59 -57.7688 58 59 -21.0391 
58 870 66.2548 58 870 -18.6683 
58 57 -78.5251 58 57 -11.6085 
56 57 92.5933 56 57 10.6624 
867 862 -1.7047 867 862 -24.2389 
867 870 -29.7553 867 870 20.8389 
862 858 -1.7443 862 858 -23.8482 
858 859 38.2142 858 859 3.8884 
858 860 -0.3476 858 860 20.4617 
870 868 13.661 870 868 -5.2124 
859 861 15.3718 859 861 0.6179 
860 863 -0.3628 860 863 20.7209 
863 864 14.9608 863 864 6.9324 
55 863 32.7863 55 863 -7.3432 
864 865 5.6377 864 865 5.2299 
1193 1255 0 1193 1255 -2.49 
982 1255 -0.3434 982 1255 -3.408 
982 980 -16.7966 982 980 -4.272 





978 980 5.9013 978 980 -1.038 
971 914 -16.1195 971 914 -4.2569 
897 899 22.8479 897 899 -5.2344 
916 943 -0.1633 916 943 -0.0353 
916 910 -8.5167 916 910 -0.5747 
943 930 -7.8935 943 930 1.0379 
943 990 7.7302 943 990 -0.8466 
930 911 -15.5484 930 911 -0.969 
907 911 40.5615 907 911 4.9374 
907 1240 -27.1007 907 1240 -3.2669 
907 1243 -25.1377 907 1243 -3.5643 
990 986 -1.2554 990 986 -5.0627 
981 986 1.2737 981 986 4.7723 
1017 1271 -72.6791 1017 1271 -8.1306 
1017 1272 -100.341 1017 1272 -18.4894 
979 969 -14.9807 979 969 -1.5163 
979 1005 15.9516 979 1005 2.065 
915 923 -3.3271 915 923 1.0384 
915 909 -5.3629 915 909 -1.6684 
923 900 -3.6612 923 900 -1.7781 
900 909 10.8526 900 909 1.2337 
902 895 -23.1893 902 895 -9.2435 
902 904 25.0413 902 904 4.8706 
905 908 21.5855 905 908 0.1922 
905 906 25.1378 905 906 0.7338 
1009 1010 23.8199 1009 1010 1.1051 
1009 1011 13.9065 1009 1011 0.7009 
1010 1011 14.9629 1010 1011 0.2361 
1011 1287 -39.7882 1011 1287 -2.2033 
1030 1280 -30.91 1030 1280 -7.01 
901 910 15.1289 901 910 1.0737 
936 938 4.2936 936 938 -4.5994 
891 892 18.0885 891 892 -1.8219 
894 895 25.0084 894 895 10.8385 
894 893 -3.0797 894 893 -1.7017 
894 898 28.9433 894 898 3.8828 
899 898 -9.2389 899 898 -1.9288 
895 896 1.4406 895 896 0.8456 





1008 1006 -11.4908 1008 1006 -2.14 
1008 1005 -15.7592 1008 1005 -1.84 
756 1006 20.4503 756 1006 9.0262 
912 914 11.21 912 914 1.1822 
914 1262 -7.9545 914 1262 -4.0382 
919 927 -4.9171 919 927 12.5637 
919 939 -0.3447 919 939 13.8187 
919 922 -8.7981 919 922 9.4232 
952 953 0 952 953 0 
1001 1000 0.0199 1001 1000 0.3795 
1000 992 -3.6002 1000 992 3.6019 
52 1041 6.9817 52 1041 2.0036 
52 1043 9.592 52 1043 3.3728 
992 921 -10.1476 992 921 1.4161 
921 913 7.4088 921 913 2.5371 
921 929 13.1368 921 929 5.9765 
913 929 1.5006 913 929 2.6557 
1032 1033 0 1032 1033 0 
893 892 -17.1684 893 892 2.1486 
1199 1279 -1.79 1199 1279 -0.25 
1027 1023 -4.1866 1027 1023 -0.3442 
1027 1026 -1.8364 1027 1026 0.1105 
1027 1279 -37.8469 1027 1279 -1.1862 
1192 1266 -10.45 1192 1266 -3.81 
987 1281 -52.15 987 1281 -0.44 
925 931 62.744 925 931 -1.8626 
925 942 24.5212 925 942 -0.9972 
925 926 9.5727 925 926 -0.1207 
925 970 23.3799 925 970 4.9425 
925 968 30.5349 925 968 6.7607 
925 934 51.5986 925 934 -3.4884 
925 944 21.9094 925 944 4.3814 
928 975 79.1199 928 975 -5.9827 
928 954 29.6154 928 954 -6.2346 
928 947 -1.5368 928 947 -1.1766 
928 985 70.8235 928 985 6.3623 
928 991 34.8074 928 991 5.575 
924 961 55.0866 924 961 8.9029 





924 976 48.9269 924 976 9.9064 
924 941 49.4552 924 941 8.3587 
924 1268 -101.749 924 1268 -14.8276 
924 1269 -93.5296 924 1269 -13.8271 
1189 1268 -12.76 1189 1268 -1.8 
1190 1269 -12.74 1190 1269 -1.81 
935 958 31.0535 935 958 10.8056 
935 956 73.8171 935 956 7.172 
935 937 27.7397 935 937 2.3612 
935 950 27.2456 935 950 1.4875 
935 949 29.266 935 949 6.6521 
935 967 33.3397 935 967 7.8322 
935 1275 -111.034 935 1275 -18.1967 
935 1273 -111.427 935 1273 -18.1139 
1191 1275 -16.6791 1191 1275 -0.6075 
1191 1273 -16.0509 1191 1273 -0.6525 
1153 1240 -12.5724 1153 1240 -0.1784 
1153 1243 -10.6276 1153 1243 -0.3616 
1188 1271 0 1188 1271 0 
1182 1272 25.61 1182 1272 9.7595 
1023 1024 1.8436 1023 1024 -0.2983 
1023 1278 -6.0378 1023 1278 0.0061 
1024 1025 1.8424 1024 1025 -0.2717 
1025 1026 1.8404 1025 1026 -0.2181 
958 975 19.4308 958 975 9.1438 
956 972 25.561 956 972 5.7488 
956 966 19.7748 956 966 2.3285 
956 955 0.3207 956 955 -3.3067 
975 983 27.5316 975 983 3.19 
975 977 26.5691 975 977 -0.8076 
975 967 -6.0869 975 967 -5.6163 
983 984 4.3904 983 984 -1.8054 
983 995 42.8742 983 995 9.8574 
983 976 -19.8004 983 976 -5.1372 
961 972 24.4613 961 972 5.0409 
961 973 14.193 961 973 1.1701 
960 931 -18.5262 960 931 -6.2059 
960 957 -2.7676 960 957 1.0916 





960 944 -18.6367 960 944 -3.3999 
931 927 20.0174 931 927 -10.7753 
953 954 -8.806 953 954 7.6532 
953 942 4.7406 953 942 -6.9446 
953 949 -6.3538 953 949 2.1796 
953 963 10.4193 953 963 -2.8401 
1002 985 -31.2319 1002 985 1.5943 
1002 995 -14.1581 1002 995 -6.2143 
972 977 30.056 972 977 8.5898 
954 947 -24.4781 954 947 2.3604 
954 965 15.5871 954 965 -4.6623 
937 950 27.3193 937 950 1.1788 
942 939 15.1442 942 939 -12.1714 
950 962 13.8162 950 962 -3.6354 
950 955 7.133 950 955 4.4669 
957 970 10.6106 957 970 -1.3986 
957 948 -13.3807 957 948 2.7293 
926 932 8.999 926 932 -0.5895 
977 984 22.996 977 984 4.6108 
922 934 -10.0914 922 934 9.2873 
968 963 -8.0378 968 963 3.1337 
949 964 4.2283 949 964 7.256 
934 932 -4.7187 934 932 1.3836 
964 965 -9.6277 964 965 5.763 
973 966 -14.322 973 966 -1.3034 
712 718 30.6687 712 718 5.2989 
712 1169 15.3057 712 1169 3.2908 
712 1162 11.324 712 1162 2.2723 
1286 1287 39.838 1286 1287 3.6946 
64 1221 0 64 1221 0 
64 1219 0 64 1219 0 
64 1223 0 64 1223 0 
143 1233 0 143 1233 0 
143 1237 0 143 1237 0 
168 1239 0 168 1239 0 
168 1238 0 168 1238 0 
715 656 122.9852 715 656 -10.5864 
749 993 26.12 749 993 5.2892 





671 668 -50.9445 671 668 -12.6281 
33 1246 0 33 1246 0 
33 1247 0 33 1247 0 
33 1241 0 33 1241 0 
33 1245 0 33 1245 0 
33 1244 0 33 1244 0 
33 1242 0 33 1242 0 
53 55 65.8483 53 55 -8.0364 
53 1039 7.3166 53 1039 1.1479 
865 868 -0.3144 865 868 4.8308 
61 72 126.7612 61 72 72.84 
63 64 0 63 64 -0.1131 
544 560 -9.2411 544 560 2.702 
544 940 32.9772 544 940 -12.5126 
560 599 -25.3427 560 599 10.63 
599 980 10.9298 599 980 5.4374 
742 989 2.3205 742 989 0.6632 
750 756 20.4513 750 756 8.9542 
718 1173 30.6626 718 1173 5.9517 
335 1284 0 335 1284 0 
335 1285 0 335 1285 0 
746 769 59.7402 746 769 17.7859 
999 998 0 999 998 -0.1662 
998 1164 0 998 1164 0 
1016 1265 -4.15 1016 1265 0.21 
888 890 14.6411 888 890 5.904 
889 890 4.9687 889 890 -1.8814 
236 1036 -0.0616 236 1036 -20.1693 
320 1261 0 320 1261 0 
320 1258 0 320 1258 0 
150 1098 -143.89 150 1098 -11.2892 
150 1092 -235.95 150 1092 -15.1993 
150 1100 -143.37 150 1100 -10.6792 
150 1102 -143.32 150 1102 -4.1423 
1097 1231 142.06 1097 1231 17.1355 
1093 1231 80.36 1093 1231 21.0837 
28 1231 -222.348 28 1231 -23.7651 
1099 1236 141.91 1099 1236 16.383 





29 1236 -221.739 29 1236 -21.2082 
1096 1232 141.69 1096 1232 17.6474 
1094 1232 80.44 1094 1232 19.9222 
29 1232 -222.058 29 1232 -23.1812 
1106 1270 46.14 1106 1270 19.4124 
1105 1267 46.27 1105 1267 20.7021 
1143 1267 28.76 1143 1267 14.7293 
50 1270 -46.1041 50 1270 -17.91 
50 1274 0 50 1274 0 
50 1267 -74.927 50 1267 -32.7392 
47 50 80.4917 47 50 35.1519 
31 1103 0.1 31 1103 0.03 
31 1104 0.1 31 1104 0.03 
1013 1248 -41.88 1013 1248 -4.62 
903 1249 -17.67 903 1249 -1.17 
1187 1249 -3.41 1187 1249 -1.36 
267 266 -4.64 267 266 -1.17 
















File 1:  State Estimation Algorithm Code 
clear all; 
PF_result_30;             %Loads Data of System 
SEmeasure30BD;          %Loads Measurement Data             
  
MVAbase=100; 
nobus=length(bus(:,1));    %No. of buses 


















    if branch(b,9)~=0 
        if  Tap(branch(b,1),branch(b,2))==1 
            Tap(branch(b,1),branch(b,2))=1/T(b); 
        else 
            
Tap(branch(b,1),branch(b,2))=(Tap(branch(b,1),branch(b,2))+(1/branch(b,
9)))/2; 
        end 
    end 
    sus(branch(b,1),branch(b,2))=j*branch(b,5)/2; 






    if B(branch(k,1),branch(k,2))==0 





        G(branch(k,2),branch(k,1))=G(branch(k,1),branch(k,2)); 
        B(branch(k,1),branch(k,2))=imag(Y(k)); 
        B(branch(k,2),branch(k,1))=B(branch(k,1),branch(k,2)); 
    else  
        
G(branch(k,1),branch(k,2))=G(branch(k,1),branch(k,2))+real(Y(k)); 
        G(branch(k,2),branch(k,1))=G(branch(k,1),branch(k,2)); 
        
B(branch(k,1),branch(k,2))=B(branch(k,1),branch(k,2))+imag(Y(k)); 
        B(branch(k,2),branch(k,1))=B(branch(k,1),branch(k,2)); 





   if B(branch(k,1),branch(k,2))==0  
        
ShG(branch(k,1),branch(k,2))=real(sus(branch(k,1),branch(k,2))); 
        ShG(branch(k,2),branch(k,1))=ShG(branch(k,1),branch(k,2)); 
        
ShB(branch(k,1),branch(k,2))=imag(sus(branch(k,1),branch(k,2))); 
        ShB(branch(k,2),branch(k,1))=ShB(branch(k,1),branch(k,2)); 
    else 
        
ShG(branch(k,1),branch(k,2))=ShG(branch(k,1),branch(k,2))+real(sus(bran
ch(k,1),branch(k,2))); 
        ShG(branch(k,2),branch(k,1))=ShG(branch(k,1),branch(k,2)); 
        
ShB(branch(k,1),branch(k,2))=ShB(branch(k,1),branch(k,2))+imag(sus(bran
ch(k,1),branch(k,2))); 
        ShB(branch(k,2),branch(k,1))=ShB(branch(k,1),branch(k,2)); 




    if T(k)==0 
        T(k)=1; 





    Ybus(branch(k,1),branch(k,2))=Ybus(branch(k,1),branch(k,2))-
Y(k)/T(k); 
    Ybus(branch(k,2),branch(k,1))=Ybus(branch(k,1),branch(k,2)); 
end 
  
for  b=1:1:nobus 
     for k=1:1:a 
         if branch(k,1)==b 
            Ybus(b,b) = Ybus(b,b)+Y(k)/(T(k)^2) + branch(k,5)*j/2; 
         elseif branch(k,2)==b 





         end 
     end 
end 






for a=1:1:nobus             %Finds the reference bus 
    if bus(a,2)==3 
        rbus=a; 
    end 
end 
  
refangle = bus(rbus,9)*pi/180; 
  
% Initializing the state vector X, flat start is assumed 
for a=1:1:nobus-1 
    X(a,1)=0;    % Initial Angles 
end 
for a=nobus:1:2*nobus-1 
    X(a,1) = 1;    % Initial voltages 
end 
  
% Creates two vectors one for bus voltages and one for bus angles) from 
the state vector 
for a=1:1:nobus 
    if a<rbus 
        ang(a,1)=X(a,1); 
        else if a==rbus 
            ang(a,1)=refangle; 
            else 
                ang(a,1) = X(a-1,1); 
            end 




    V(a,1) = X(nobus+a-1,1); 
end 
  
pimeas(:,2)=pimeas(:,2)/MVAbase;                  %Finds the per unit 













W=sparse([]);                           %Determines the Weighting 
Matrix for the measurement set 
  
for a=1:1:vmeasn 
    W(a,a) = 1/(5.5556e-005)^2; 
end 
for a=vmeasn+1:1:vmeasn+phasn 
    W(a,a) = 1/(5.5556e-005)^2; 
end 
for a=vmeasn+phasn+1:1:vmeasn+phasn+pimeasn 
    W(a,a) = 1/(6.6667e-004)^2; 
end 
for a=vmeasn+phasn+pimeasn+1:1:vmeasn+phasn+pimeasn+qimeasn 





    W(a,a) = 1/(6.6667e-004)^2; 
end 
for a=vmeasn+phasn+pimeasn+qimeasn+pijmeasn+1:1:nmeas 








    dX=zeros(2*nobus-1,1); 
    H=zeros(nmeas,nost);        %Initializes H, the Jacobian matrix, 
and J, a dummy matrix used later on 
    J=zeros(nmeas,nost+1); 
    for b=1:1:vmeasn 
        for a=nobus:1:nost 
             if a==nobus+vmeas(b,1)-1 
                 H(b,a) = 1; 
             else 
                 H(b,a) = 0; 
             end 
        end 
   end 
    
   for b=vmeasn+1:1:vmeasn+phasn 
       for a=1:1:nobus-1 
         if phas(b-vmeasn,1)<rbus 
             if a == phas(b-vmeasn,1) 
                 H(b,a) = 1; 
             else 
                 H(b,a) = 0; 
             end 





             if a==phas(b-vmeasn,1)-1 
                H(b,a) = 1; 
             else 
                H(b,a) = 0; 
             end 
         end 
       end 
   end 
    
   for b=vmeasn+phasn+1:1:vmeasn+phasn+pimeasn 
       c=pimeas(b-vmeasn-phasn,1); 
       for a=1:1:nobus 
            if a==c 
               J(b,a) = -V(a)*V(a)*imag(Ybus(a,a)); 
               for k=1:1:nobus 
                   J(b,a) = J(b,a) + V(a)*V(k)*((-
1)*real(Ybus(a,k))*sin(ang(a)-ang(k))+imag(Ybus(a,k))*cos(ang(a)-
ang(k))); 
               end 
            else 
                J(b,a) = V(c)*V(a)*(real(Ybus(c,a))*sin(ang(c)-ang(a))-
imag(Ybus(c,a))*cos(ang(c)-ang(a))); 
            end 
       end 
       for a=nobus+1:2*nobus 
            if a==nobus+c    
                J(b,a) = V(c)*real(Ybus(c,c)); 
                for k=1:1:nobus 
                    J(b,a)=J(b,a) + V(k)*(real(Ybus(c,k))*cos(ang(c)-
ang(k))+imag(Ybus(c,k))*sin(ang(c)-ang(k))); 
                end 
            else 
                J(b,a) = V(c)*(real(Ybus(c,a-nobus))*cos(ang(c)-ang(a-
nobus))+imag(Ybus(c,a-nobus))*sin(ang(c)-ang(a-nobus))); 
            end 
        end 
            for a=1:2*nobus-1 
                if a<rbus 
                    H(b,a) = J(b,a); 
                else 
                    H(b,a) = J(b,a+1); 
                end 
            end 
   end 
    
   for b=vmeasn+phasn+pimeasn+1:1:vmeasn+phasn+pimeasn+qimeasn 
       c=qimeas(b-vmeasn-phasn-pimeasn,1); 
       for a=1:1:nobus 
            if a==c 
               J(b,a) = -V(c)*V(c)*real(Ybus(a,a)); 





                   J(b,a) 
=J(b,a)+V(a)*V(k)*(real(Ybus(a,k))*cos(ang(a)-
ang(k))+imag(Ybus(a,k))*sin(ang(a)-ang(k))); 
               end 
            else 
                J(b,a) = V(c)*V(a)*((-1)*real(Ybus(c,a))*cos(ang(c)-
ang(a))-imag(Ybus(c,a))*sin(ang(c)-ang(a))); 
            end 
       end 
       for a=nobus+1:2*nobus 
            if a==nobus+c 
                J(b,a) = (-1)*V(c)*imag(Ybus(c,c)); 
                for k=1:1:nobus 
                    J(b,a)=J(b,a) + V(k)*(real(Ybus(c,k))*sin(ang(c)-
ang(k))-imag(Ybus(c,k))*cos(ang(c)-ang(k))); 
                end 
            else 
                J(b,a) = V(c)*(real(Ybus(c,a-nobus))*sin(ang(c)-ang(a-
nobus))-imag(Ybus(c,a-nobus))*cos(ang(c)-ang(a-nobus))); 
            end 
        end 
            for a=1:2*nobus-1 
                if a<rbus 
                    H(b,a) = J(b,a); 
                else 
                    H(b,a) = J(b,a+1); 
                end 
            end 
   end 
    
   for 
b=vmeasn+phasn+pimeasn+qimeasn+1:1:vmeasn+phasn+pimeasn+qimeasn+pijmeas
n 
       for a=1:1:nobus 
           c=pijmeas(b-vmeasn-phasn-pimeasn-qimeasn,1); 
           d=pijmeas(b-vmeasn-phasn-pimeasn-qimeasn,2); 
           if a==c 
               if Tap(c,d)~=0 
                   J(b,a) = 
Tap(c,d)*Tap(d,c)*(V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               else 
                   J(b,a) = (V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               end 
           end     
           if a==d 
               if Tap(c,d)~=0 
                  J(b,a) = -
(V(c)*V(d))*Tap(c,d)*Tap(d,c)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 





                  J(b,a) = -(V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               end 
           end     
       end 
  
        for a=nobus+1:1:2*nobus 
            if a==nobus+c 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-
ang(d)))+2*Tap(c,d)*Tap(c,d)*(G(c,d)+ShG(c))*V(c); 
                else 
                    J(b,a) = -V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d)))+2*(G(c,d)+ShG(c))*V(c); 
                end 
            end     
            if a==nobus+d 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(c)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-
ang(d))); 
                else 
                    J(b,a) = -V(c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
                end 
            end 
        end 
  
        for a=1:1:2*nobus-1 
            if a<rbus 
                H(b,a) = J(b,a); 
            else 
                H(b,a) = J(b,a+1); 
            end 
        end 
   end 
         
   for 
b=vmeasn+phasn+pimeasn+qimeasn+pijmeasn+1:1:vmeasn+phasn+pimeasn+qimeas
n+pijmeasn+qijmeasn 
       c=qijmeas(b-(vmeasn+phasn+pimeasn+qimeasn+pijmeasn),1); 
       d=qijmeas(b-(vmeasn+phasn+pimeasn+qimeasn+pijmeasn),2); 
       for a=1:1:nobus 
           if a==c 
               if Tap(c,d)~=0 
                   J(b,a) = -
V(c)*V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               else 
                   J(b,a) = -V(c)*V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 





           end 
                 
           if a==d 
               if Tap(c,d)~=0 
                    J(b,a) = 
V(c)*V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               else 
                    J(b,a) = V(c)*V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               end 
           end 
        end 
             
             
        for a=nobus+1:1:2*nobus 
            if a==nobus+c 
                if Tap(c,d)~=0 
                    J(b,a) = -V(d)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d)))-2*V(c)*Tap(c,d)*Tap(c,d)*(B(c,d)+ShB(c));                      
                else 
                    J(b,a) = -V(d)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d)))-2*V(c)*(B(c,d)+ShB(c));                      
                end 
            end 
                 
            if a==nobus+d 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(c)*Tap(c,d)*Tap(d,c)*(G(c,d)*sin(ang(c)-ang(d))-B(c,d)*cos(ang(c)-
ang(d))); 
                else 
                    J(b,a) = -V(c)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
                end 
            end 
        end 
             
        for a=1:1:2*nobus-1 
            if a<rbus 
                H(b,a) = J(b,a); 
            else 
                H(b,a) = J(b,a+1); 
            end 
        end 
   end 
    
  Hp=transpose(H); 
  error=zeros(nmeas,1); 
   
  for a=1:1:nmeas 





      if a<=vmeasn 
          error(a,1)=vmeas(a,2)-V(vmeas(a,1),1); 
      elseif a>vmeasn && a<=vmeasn+phasn 
          error(a,1)=phas(a-(vmeasn),2)-ang(phas(a-vmeasn,1),1); 
      elseif a>vmeasn+phasn && a<=vmeasn+phasn+pimeasn 
          c=pimeas(a-(vmeasn+phasn),1); 
          for b=1:1:nobus 
              aa=aa+V(c)*V(b)*(real(Ybus(c,b))*cos(ang(c)-
ang(b))+imag(Ybus(c,b))*sin(ang(c)-ang(b))); 
          end 
          error(a,1)=pimeas(a-(vmeasn+phasn),2)-aa; 
      elseif a>vmeasn+phasn+pimeasn && a<=vmeasn+phasn+pimeasn+qimeasn 
          c=qimeas(a-(vmeasn+phasn+pimeasn),1); 
          for b=1:1:nobus 
              aa=aa+V(c)*V(b)*(real(Ybus(c,b))*sin(ang(c)-ang(b))-
imag(Ybus(c,b))*cos(ang(c)-ang(b))); 
          end 
          error(a,1)=qimeas(a-(vmeasn+phasn+pimeasn),2)-aa; 
      elseif a>vmeasn+phasn+pimeasn+qimeasn && 
a<=vmeasn+phasn+pimeasn+qimeasn+pijmeasn 
          c=pijmeas(a-(vmeasn+phasn+qimeasn+pimeasn),1); 
          d=pijmeas(a-(vmeasn+phasn+qimeasn+pimeasn),2); 
          if Tap(c,d)~=0 
              aa=(V(c)*Tap(c,d))^2*(G(c,d)+ShG(c,d))-
((V(c)*V(d))*Tap(c,d)*Tap(d,c))*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
          else 
              aa=(V(c))^2*(G(c,d)+ShG(c,d))-
((V(c)*V(d)))*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
          end 
          error(a,1) = pijmeas(a-(vmeasn+phasn+pimeasn+qimeasn),3)-aa; 
      elseif a>vmeasn+phasn+pimeasn+qimeasn+pijmeasn && a<=nmeas 
          c=qijmeas(a-(vmeasn+phasn+qimeasn+pimeasn+pijmeasn),1); 
          d=qijmeas(a-(vmeasn+phasn+qimeasn+pimeasn+pijmeasn),2);           
          if Tap(c,d)~=0 
              aa= -(V(c)*Tap(c,d))^2*(B(c,d)+ShB(c,d))-
((V(c)*V(d))*Tap(c,d)*Tap(d,c))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
          else 
              aa= -(V(c))^2*(B(c,d)+ShB(c,d))-
((V(c)*V(d)))*(G(c,d)*sin(ang(c)-ang(d))-B(c,d)*cos(ang(c)-ang(d))); 
          end 
              error(a,1)=qijmeas(a-
(vmeasn+phasn+qimeasn+pimeasn+pijmeasn),3)-aa; 
      end 
  end 
  KK=(Hp*W*H); 
  LL=Hp*W*error; 
  AA=pinv(KK); 
  dX=AA*LL; 
   
  X=X+dX;    





  for a=1:1:nobus 
        if a<rbus 
            ang(a,1)=X(a,1); 
        elseif a==rbus 
            ang(a,1)=refangle; 
        else 
            ang(a,1) = X(a-1,1); 
        end 
  
        V(a,1)=X(nobus+a-1,1); 
  end 
  
  if max(abs(dX))<0.00001  % Criteria to stop the iteartions of the SE 
       break; 








    Resid=Resid+error(a)^2*(W(a,a)^-1); 
end 
  
Chisq=chi2inv(0.80,nmeas-nost);   
if Resid>Chisq 
    b=nmeas; 
    if phasn~=0 
        phas(:,2)=phas(:,2)*180/pi; 
    end 
    pimeas(:,2)=pimeas(:,2)*100; 
    qimeas(:,2)=qimeas(:,2)*100; 
    pijmeas(:,3)=pijmeas(:,3)*100; 
    qijmeas(:,3)=qijmeas(:,3)*100; 
    K=H*(Hp*(W)*H)^(-1)*Hp*W; 
    S=eye(b,b)-K; 
    Omega=S*(W)^-1; 
    for a=1:1:b 
        r(a,1)=error(a,1)/sqrt(Omega(a,a)); 
    end 
    c=max(abs(r)); 
    for a=1:1:b 
        if abs(r(a,1))==c 
            fprintf('\n \t\t Measurement number'); 
            a 
            fprintf('is a bad measurement. \n'); 
            if a<=vmeasn 
                fprintf('\n \t\t Voltage Measurement \n');  
                vmeas(a,:) 
            elseif a>vmeasn && a<=vmeasn+phasn 





                phas(a-vmeasn,:) 
            elseif a>vmeasn+phasn && a<=vmeasn+phasn+pimeasn 
                fprintf('\n \t\t Active Power Measurement \n');  
                pimeas(a-vmeasn-phasn,:) 
            elseif a>vmeasn+pimeasn+phasn && 
a<=vmeasn+pimeasn+qimeasn+phasn 
                fprintf('\n \t\t Reactive Power Measurement \n');  
                qimeas(a-vmeasn-pimeasn-phasn,:) 
            elseif a>vmeasn+pimeasn+qimeasn+phasn && 
a<=vmeasn+pimeasn+qimeasn+pijmeasn+phasn 
                fprintf('\n \t\t Active Power Flow Measurement \n');  
                pijmeas(a-(vmeasn+pimeasn+qimeasn+phasn),:) 
            elseif a>vmeasn+pimeasn+qimeasn+phasn+pijmeasn && a<=nmeas 
                fprintf('\n \t\t Reactive Power Flow Measurement \n');  
                qijmeas(a-(vmeasn+pimeasn+qimeasn+phasn+pijmeasn),:) 
            end 
         end 

















File 2:  Hybrid Linear State Estimator Matlab Code 
clear all; 
caseTVAData500;             %Loads Data of System 
SEmeasureTVA500;          %Loads Measurement Data             
  
MVAbase=100; 
nobus=length(bus(:,1));    %No. of buses 


















    if branch(b,9)~=0 
        if  Tap(branch(b,1),branch(b,2))==1 
            Tap(branch(b,1),branch(b,2))=1/T(b); 
        else 
            
Tap(branch(b,1),branch(b,2))=(Tap(branch(b,1),branch(b,2))+(1/branch(b,
9)))/2; 
        end 
    end 
    sus(branch(b,1),branch(b,2))=j*branch(b,5)/2; 






    if B(branch(k,1),branch(k,2))==0 
        G(branch(k,1),branch(k,2))=real(Y(k)); 
        G(branch(k,2),branch(k,1))=G(branch(k,1),branch(k,2)); 
        B(branch(k,1),branch(k,2))=imag(Y(k)); 
        B(branch(k,2),branch(k,1))=B(branch(k,1),branch(k,2)); 
    else  
        
G(branch(k,1),branch(k,2))=G(branch(k,1),branch(k,2))+real(Y(k)); 





        
B(branch(k,1),branch(k,2))=B(branch(k,1),branch(k,2))+imag(Y(k)); 
        B(branch(k,2),branch(k,1))=B(branch(k,1),branch(k,2)); 





   if B(branch(k,1),branch(k,2))==0  
        
ShG(branch(k,1),branch(k,2))=real(sus(branch(k,1),branch(k,2))); 
        ShG(branch(k,2),branch(k,1))=ShG(branch(k,1),branch(k,2)); 
        
ShB(branch(k,1),branch(k,2))=imag(sus(branch(k,1),branch(k,2))); 
        ShB(branch(k,2),branch(k,1))=ShB(branch(k,1),branch(k,2)); 
    else 
        
ShG(branch(k,1),branch(k,2))=ShG(branch(k,1),branch(k,2))+real(sus(bran
ch(k,1),branch(k,2))); 
        ShG(branch(k,2),branch(k,1))=ShG(branch(k,1),branch(k,2)); 
        
ShB(branch(k,1),branch(k,2))=ShB(branch(k,1),branch(k,2))+imag(sus(bran
ch(k,1),branch(k,2))); 
        ShB(branch(k,2),branch(k,1))=ShB(branch(k,1),branch(k,2)); 




    if T(k)<=0 
        T(k)=1; 





    Ybus(branch(k,1),branch(k,2))=Ybus(branch(k,1),branch(k,2))-
Y(k)/T(k); 
    Ybus(branch(k,2),branch(k,1))=Ybus(branch(k,1),branch(k,2)); 
end 
  
for  b=1:1:nobus 
     for k=1:1:a 
         if branch(k,1)==b 
            Ybus(b,b) = Ybus(b,b)+Y(k)/(T(k)^2) + branch(k,5)*j/2; 
         elseif branch(k,2)==b 
            Ybus(b,b) = Ybus(b,b)+Y(k)+j*branch(k,5)/2; 
         end 
     end 
end 











for a=1:1:nobus             %Finds the reference bus 
    if bus(a,2)==3 
        rbus=a; 
    end 
end 
  
refangle = bus(rbus,9)*pi/180; 
  
% Initializing the state vector X, flat start is assumed 
for a=1:1:nobus-1 
    X(a,1)=0;    % Initial Angles 
end 
for a=nobus:1:2*nobus-1 
    X(a,1) = 1;    % Initial voltages 
end 
  
% Creates two vectors one for bus voltages and one for bus angles) from 
the state vector 
for a=1:1:nobus 
    if a<rbus 
        ang(a,1)=X(a,1); 
        else if a==rbus 
            ang(a,1)=refangle; 
            else 
                ang(a,1) = X(a-1,1); 
            end 




    V(a,1) = X(nobus+a-1,1); 
end 
  
pimeas(:,2)=pimeas(:,2)/MVAbase;                  %Finds the per unit 






    phas(:,2)=phas(:,2)*pi/180; 
end 
  
W=sparse([]);                           %Determines the Weighting 
Matrix for the measurement set 
  
for a=1:1:vmeasn 







    W(a,a) = 1/(6.6667e-004)^2; 
end 
for a=pimeasn+vmeasn+1:1:vmeasn+pimeasn+qimeasn 
    W(a,a) = 1/(6.6667e-004)^2; 
end 
for a=vmeasn+pimeasn+qimeasn+1:1:vmeasn+pimeasn+qimeasn+pijmeasn 
    W(a,a) = 1/(6.6667e-004)^2; 
end 
for a=vmeasn+pimeasn+qimeasn+pijmeasn+1:1:nmeas-(phasn) 








    dX=zeros(2*nobus-1,1); 
    H=zeros(nmeas-(phasn),nost);        %Initializes H, the Jacobian 
matrix, and J, a dummy matrix used later on 
    J=zeros(nmeas-(phasn),nost+1); 
     
   for b=1:1:vmeasn 
       for a=nobus:1:nost 
             if a==nobus+vmeas(b,1)-1 
                 H(b,a) = 1; 
             else 
                 H(b,a) = 0; 
             end 
        end 
   end 
   for b=vmeasn+1:1:vmeasn+pimeasn 
       c=pimeas(b-vmeasn,1); 
       for a=1:1:nobus 
            if a==c 
               J(b,a) = -V(a)*V(a)*imag(Ybus(a,a)); 
               for k=1:1:nobus 
                   J(b,a) = J(b,a) + V(a)*V(k)*((-
1)*real(Ybus(a,k))*sin(ang(a)-ang(k))+imag(Ybus(a,k))*cos(ang(a)-
ang(k))); 
               end 
            else 
                J(b,a) = V(c)*V(a)*(real(Ybus(c,a))*sin(ang(c)-ang(a))-
imag(Ybus(c,a))*cos(ang(c)-ang(a))); 
            end 
       end 
       for a=nobus+1:2*nobus 
            if a==nobus+c    
                J(b,a) = V(c)*real(Ybus(c,c)); 





                    J(b,a)=J(b,a) + V(k)*(real(Ybus(c,k))*cos(ang(c)-
ang(k))+imag(Ybus(c,k))*sin(ang(c)-ang(k))); 
                end 
            else 
                J(b,a) = V(c)*(real(Ybus(c,a-nobus))*cos(ang(c)-ang(a-
nobus))+imag(Ybus(c,a-nobus))*sin(ang(c)-ang(a-nobus))); 
            end 
        end 
            for a=1:2*nobus-1 
                if a<rbus 
                    H(b,a) = J(b,a); 
                else 
                    H(b,a) = J(b,a+1); 
                end 
            end 
   end 
    
   for b=vmeasn+pimeasn+1:1:vmeasn+pimeasn+qimeasn 
       c=qimeas(b-(vmeasn+pimeasn),1); 
       for a=1:1:nobus 
            if a==c 
               J(b,a) = -V(c)*V(c)*real(Ybus(a,a)); 
               for k=1:1:nobus 
                   J(b,a) 
=J(b,a)+V(a)*V(k)*(real(Ybus(a,k))*cos(ang(a)-
ang(k))+imag(Ybus(a,k))*sin(ang(a)-ang(k))); 
               end 
            else 
                J(b,a) = V(c)*V(a)*((-1)*real(Ybus(c,a))*cos(ang(c)-
ang(a))-imag(Ybus(c,a))*sin(ang(c)-ang(a))); 
            end 
       end 
       for a=nobus+1:2*nobus 
            if a==nobus+c 
                J(b,a) = (-1)*V(c)*imag(Ybus(c,c)); 
                for k=1:1:nobus 
                    J(b,a)=J(b,a) + V(k)*(real(Ybus(c,k))*sin(ang(c)-
ang(k))-imag(Ybus(c,k))*cos(ang(c)-ang(k))); 
                end 
            else 
                J(b,a) = V(c)*(real(Ybus(c,a-nobus))*sin(ang(c)-ang(a-
nobus))-imag(Ybus(c,a-nobus))*cos(ang(c)-ang(a-nobus))); 
            end 
        end 
            for a=1:2*nobus-1 
                if a<rbus 
                    H(b,a) = J(b,a); 
                else 
                    H(b,a) = J(b,a+1); 
                end 
            end 
   end 





   for b=vmeasn+pimeasn+qimeasn+1:1:vmeasn+pimeasn+qimeasn+pijmeasn 
       for a=1:1:nobus 
           c=pijmeas(b-pimeasn-qimeasn-vmeasn,1); 
           d=pijmeas(b-pimeasn-qimeasn-vmeasn,2); 
           if a==c 
               if Tap(c,d)~=0 
                   J(b,a) = 
Tap(c,d)*Tap(d,c)*(V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               else 
                   J(b,a) = (V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               end 
           end     
           if a==d 
               if Tap(c,d)~=0 
                  J(b,a) = -
(V(c)*V(d))*Tap(c,d)*Tap(d,c)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               else 
                  J(b,a) = -(V(c)*V(d))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
               end 
           end     
       end 
  
        for a=nobus+1:1:2*nobus 
            if a==nobus+c 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-
ang(d)))+2*Tap(c,d)*Tap(c,d)*(G(c,d)+ShG(c))*V(c); 
                else 
                    J(b,a) = -V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d)))+2*(G(c,d)+ShG(c))*V(c); 
                end 
            end     
            if a==nobus+d 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(c)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-
ang(d))); 
                else 
                    J(b,a) = -V(c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
                end 
            end 
        end 
  
        for a=1:1:2*nobus-1 
            if a<rbus 
                    H(b,a) = J(b,a); 





                H(b,a) = J(b,a+1); 
            end 
        end 
   end 
         
   for 
b=vmeasn+pimeasn+qimeasn+pijmeasn+1:1:vmeasn+pimeasn+qimeasn+pijmeasn+q
ijmeasn 
       c=qijmeas(b-(pimeasn+qimeasn+pijmeasn+vmeasn),1); 
       d=qijmeas(b-(pimeasn+qimeasn+pijmeasn+vmeasn),2); 
       for a=1:1:nobus 
           if a==c 
               if Tap(c,d)~=0 
                   J(b,a) = -
V(c)*V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               else 
                   J(b,a) = -V(c)*V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               end 
           end 
                 
           if a==d 
               if Tap(c,d)~=0 
                    J(b,a) = 
V(c)*V(d)*Tap(c,d)*Tap(d,c)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               else 
                    J(b,a) = V(c)*V(d)*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
               end 
           end 
        end 
             
             
        for a=nobus+1:1:2*nobus 
            if a==nobus+c 
                if Tap(c,d)~=0 
                    J(b,a) = -V(d)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d)))-2*V(c)*Tap(c,d)*Tap(c,d)*(B(c,d)+ShB(c));                      
                else 
                    J(b,a) = -V(d)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d)))-2*V(c)*(B(c,d)+ShB(c));                      
                end 
            end 
                 
            if a==nobus+d 
                if Tap(c,d)~=0 
                    J(b,a) = -
V(c)*Tap(c,d)*Tap(d,c)*(G(c,d)*sin(ang(c)-ang(d))-B(c,d)*cos(ang(c)-
ang(d))); 





                    J(b,a) = -V(c)*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
                end 
            end 
        end 
             
        for a=1:1:2*nobus-1 
            if a<rbus 
                H(b,a) = J(b,a); 
            else 
                H(b,a) = J(b,a+1); 
            end 
        end 
   end 
    
  Hp=transpose(H); 
  error=zeros(nmeas-(phasn),1); 
   
  for a=1:1:nmeas-(phasn) 
      aa=0; 
      if a<=vmeasn 
          error(a,1)=vmeas(a,2)-V(vmeas(a,1),1); 
      elseif a>vmeasn && a<=pimeasn+vmeasn 
          c=pimeas(a-vmeasn,1); 
          for b=1:1:nobus 
              aa=aa+V(c)*V(b)*(real(Ybus(c,b))*cos(ang(c)-
ang(b))+imag(Ybus(c,b))*sin(ang(c)-ang(b))); 
          end 
          error(a,1)=pimeas(a-vmeasn,2)-aa; 
      elseif a>pimeasn+vmeasn && a<=pimeasn+qimeasn+vmeasn 
          c=qimeas(a-(pimeasn+vmeasn),1); 
          for b=1:1:nobus 
              aa=aa+V(c)*V(b)*(real(Ybus(c,b))*sin(ang(c)-ang(b))-
imag(Ybus(c,b))*cos(ang(c)-ang(b))); 
          end 
          error(a,1)=qimeas(a-(pimeasn+vmeasn),2)-aa; 
      elseif a>pimeasn+qimeasn+vmeasn && 
a<=pimeasn+qimeasn+pijmeasn+vmeasn 
          c=pijmeas(a-(qimeasn+pimeasn+vmeasn),1); 
          d=pijmeas(a-(qimeasn+pimeasn+vmeasn),2); 
          if Tap(c,d)~=0 
              aa=(V(c)*Tap(c,d))^2*(G(c,d)+ShG(c,d))-
((V(c)*V(d))*Tap(c,d)*Tap(d,c))*(G(c,d)*cos(ang(c)-
ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
          else 
              aa=(V(c))^2*(G(c,d)+ShG(c,d))-
((V(c)*V(d)))*(G(c,d)*cos(ang(c)-ang(d))+B(c,d)*sin(ang(c)-ang(d))); 
          end 
          error(a,1) = pijmeas(a-(pimeasn+qimeasn+vmeasn),3)-aa; 
      elseif a>pimeasn+qimeasn+pijmeasn+vmeasn && a<=nmeas-(phasn) 
          c=qijmeas(a-(qimeasn+pimeasn+pijmeasn+vmeasn),1); 
          d=qijmeas(a-(qimeasn+pimeasn+pijmeasn+vmeasn),2);           





              aa= -(V(c)*Tap(c,d))^2*(B(c,d)+ShB(c,d))-
((V(c)*V(d))*Tap(c,d)*Tap(d,c))*(G(c,d)*sin(ang(c)-ang(d))-
B(c,d)*cos(ang(c)-ang(d))); 
          else 
              aa= -(V(c))^2*(B(c,d)+ShB(c,d))-
((V(c)*V(d)))*(G(c,d)*sin(ang(c)-ang(d))-B(c,d)*cos(ang(c)-ang(d))); 
          end 
              error(a,1)=qijmeas(a-
(qimeasn+pimeasn+pijmeasn+vmeasn),3)-aa; 
      end 
  end 
  KK=(Hp*W*H); 
  LL=Hp*W*error; 
  AA=pinv(KK); 
  dX=AA*LL; 
   
  X=X+dX;    
   
    for a=1:1:nobus 
        if a<rbus 
            ang(a,1)=X(a,1); 
        elseif a==rbus 
            ang(a,1)=refangle; 
        else 
            ang(a,1) = X(a-1,1); 
        end 
        V(a,1)=X(nobus+a-1,1); 
  end 
  
  if max(abs(dX))<0.00001  % Criteria to stop the iteartions of the SE 
       break; 
  end 
  
  for a=1:1:nobus 
      Vseri(a,1)=V(a,1)*cos(ang(a,1)); 
      Vseri(a,2)=V(a,1)*sin(ang(a,1)); 
  end 
  Vpri=zeros(phasn,3); 
  for a=1:1:phasn 
      Vpri(a,1)=phas(a,1); 
      Vpri(a,2)=vmeas(phas(a,1),2)*cos(phas(a,2)); 
      Vpri(a,3)=vmeas(phas(a,1),2)*sin(phas(a,2)); 
  end 
   
  for a=1:1:nobus 
      X1(a,1)=Vseri(a,1); 
      X1(a+nobus,1)=Vseri(a,2); 
  end 
  
  H1=zeros(2*nobus+2*phasn,2*nobus); 
  for a=1:1:nobus*2 





  end 
  for a=nobus*2+1:1:2*nobus+phasn 
        for b=1:1:nobus 
            if b==phas(a-2*nobus,1) 
                H1(a,b)=1; 
                H1(a+phasn,b+nobus)=1; 
            end 
        end 
  end 
  W1=zeros(2*nobus+2*phasn,2*nobus+2*phasn); 
  
  
  for a=1:1:2*nobus+2*phasn 
    if a<=2*nobus 
        W1(a,a)=1/(4*5.5556e-005)^2; 
    else 
        W1(a,a) = 1/(5.5556e-005)^2; 
    end   
  end 
  W1=sparse(W1); 
    
  
  for a=1:1:(phasn*2+nobus*2) 
      if a<=nobus 
          M(a,1)=Vseri(a,1); 
      elseif a>nobus && a<=2*nobus 
          M(a,1)=Vseri(a-nobus,2); 
      elseif a>nobus*2 && a<=2*nobus+phasn 
          M(a,1)=Vpri(a-2*nobus,2); 
      else 
          M(a,1)=Vpri(a-2*nobus-phasn,3); 
      end 
  end 
  Hp=transpose(H1);  
  KK=(Hp*W1*H1); 
  LL=Hp*W1*M; 
  AA=pinv(KK); 
  X1=AA*LL; 
   
  for a=1:1:2*nobus 
      if a<rbus 
          X(a,1)=atan2(X1(a+nobus),X1(a)); 
      elseif a>rbus && a<=nobus 
          X(a-1,1)=atan2(X1(a+nobus),X1(a)); 
      elseif a>nobus 
          X(a-1,1)=sqrt((X1(a-nobus,1))^2+X1(a,1)^2); 
      end 
  end 
   
  for a=1:1:nobus 
        if a<rbus 





        elseif a==rbus 
            ang(a,1)=refangle; 
        else 
            ang(a,1) = X(a-1,1); 
        end 
        V(a,1)=X(nobus+a-1,1); 
  end 
    
  
  
  if max(abs(dX))<0.00001  % Criteria to stop the iteartions of the SE 
       break; 

























1   3   0   0   0   0   1   1   0   135 1   1.05    0.95 
2   2   21.7    12.7    0   0   1   1   -0.4155 135 1   1.1 0.95 
3   1   2.4 1.2 0   0   1   0.9831  -1.5221 135 1   1.05    0.95 
4   1   7.6 1.6 0   0   1   0.9801  -1.7947 135 1   1.05    0.95 
5   1   0   0   0   0.19    1   0.9824  -1.8638 135 1   1.05    0.95 
6   1   0   0   0   0   1   0.9732  -2.267  135 1   1.05    0.95 
7   1   22.8    10.9    0   0   1   0.9674  -2.6518 135 1   1.05    
0.95 
8   1   30  30  0   0   1   0.9606  -2.7258 135 1   1.05    0.95 
9   1   0   0   0   0   1   0.9805  -2.9969 135 1   1.05    0.95 
10  1   5.8 2   0   0   3   0.9844  -3.3749 135 1   1.05    0.95 
11  1   0   0   0   0   1   0.9805  -2.9969 135 1   1.05    0.95 
12  1   11.2    7.5 0   0   2   0.9855  -1.5369 135 1   1.05    0.95 
13  2   0   0   0   0   2   1   1.4762  135 1   1.1 0.95 
14  1   6.2 1.6 0   0   2   0.9767  -2.308  135 1   1.05    0.95 
15  1   8.2 2.5 0   0   2   0.9802  -2.3118 135 1   1.05    0.95 
16  1   3.5 1.8 0   0   2   0.9774  -2.6445 135 1   1.05    0.95 
17  1   9   5.8 0   0   2   0.9769  -3.3923 135 1   1.05    0.95 
18  1   3.2 0.9 0   0   2   0.9684  -3.4784 135 1   1.05    0.95 
19  1   9.5 3.4 0   0   2   0.9653  -3.9582 135 1   1.05    0.95 
20  1   2.2 0.7 0   0   2   0.9692  -3.871  135 1   1.05    0.95 
21  1   17.5    11.2    0   0   3   0.9934  -3.4884 135 1   1.05    
0.95 
22  2   0   0   0   0   3   1   -3.3927 135 1   1.1 0.95 
23  2   3.2 1.6 0   0   2   1   -1.5892 135 1   1.1 0.95 
24  1   8.7 6.7 0   0.04    3   0.9886  -2.6315 135 1   1.05    0.95 
25  1   0   0   0   0   3   0.9902  -1.69   135 1   1.05    0.95 
26  1   3.5 2.3 0   0   3   0.9722  -2.1393 135 1   1.05    0.95 
27  2   0   0   0   0   3   1   -0.8284 135 1   1.1 0.95 
28  1   0   0   0   0   1   0.9747  -2.2659 135 1   1.05    0.95 
29  1   2.4 0.9 0   0   3   0.9796  -2.1285 135 1   1.05    0.95 




1   25.9738 -0.9985 150 -20 1   100 1   80  0 
2   60.97   31.999  60  -20 1   100 1   80  0 
22  21.59   39.57   62.5    -15 1   100 1   50  0 
27  26.91   10.5405 48.7    -15 1   100 1   55  0 
23  19.2    7.951   40  -10 1   100 1   30  0 




1   2   0.02    0.06    0.03    130 130 130 0   0   1   10.8906 -5.0864 





1   3   0.05    0.19    0.02    130 130 130 0   0   1   15.0832 4.0879  
-14.9565    -5.573 
2   4   0.06    0.17    0.02    65  65  65  0   0   1   16.0673 5.2062  
-15.8893    -6.6624 
3   4   0.01    0.04    0   130 130 130 0   0   1   12.5565 4.373   -
12.5382    -4.2998 
2   5   0.05    0.2 0.02    130 130 130 0   0   1   13.7919 4.5059  -
13.6816    -6.0299 
2   6   0.06    0.18    0.02    65  65  65  0   0   1   20.2751 7.4217  
-19.9859    -8.5011 
4   6   0.01    0.04    0   90  90  90  0   0   1   22.4991 11.3848 -
22.4329    -11.12 
5   7   0.05    0.12    0.01    70  70  70  0   0   1   13.6816 6.2133  
-13.5614    -6.8753 
6   7   0.03    0.08    0.01    130 130 130 0   0   1   9.27    3.1671  
-9.2386 -4.0247 
6   8   0.01    0.04    0   32  32  32  0   0   1   24.8223 24.4281 -
24.6942    -23.9158 
6   9   0   0.21    0   65  65  65  0   0   1   5.789   -3.3563 -5.789  
3.4556 
6   10  0   0.56    0   32  32  32  0   0   1   3.308   -1.9179 -3.308  
2.0044 
9   11  0   0.21    0   65  65  65  0   0   1   0   0   0   0 
9   10  0   0.11    0   65  65  65  0   0   1   5.789   -3.4556 -5.789  
3.5076 
4   12  0   0.26    0   65  65  65  0   0   1   -1.6716 -2.0225 1.6716  
2.0411 
12  13  0   0.14    0   65  65  65  0   0   1   -37 -9.2558 37  11.3529 
12  14  0.12    0.26    0   32  32  32  0   0   1   5.3878  0.8791  -
5.351  -0.7993 
12  15  0.07    0.13    0   32  32  32  0   0   1   9.477   -1.0634 -
9.4115 1.1851 
12  16  0.09    0.2 0   32  32  32  0   0   1   9.2636  -0.101  -9.1841 
0.2777 
14  15  0.22    0.2 0   16  16  16  0   0   1   -0.849  -0.8007 0.8522  
0.8036 
16  17  0.08    0.19    0   16  16  16  0   0   1   5.6841  -2.0777 -
5.6534 2.1506 
15  18  0.11    0.22    0   16  16  16  0   0   1   9.1646  0.7597  -
9.0678 -0.5661 
18  19  0.06    0.13    0   16  16  16  0   0   1   5.8678  -0.3339 -
5.8457 0.3818 
19  20  0.03    0.07    0   32  32  32  0   0   1   -3.6543 -3.7818 
3.6632  3.8026 
10  20  0.09    0.21    0   32  32  32  0   0   1   5.9156  4.6248  -
5.8632 -4.5026 
10  17  0.03    0.08    0   32  32  32  0   0   1   3.37    8.013   -
3.3466 -7.9506 
10  21  0.03    0.07    0   32  32  32  0   0   1   -2.2338 -11.667 
2.2775  11.7689 
10  22  0.07    0.15    0   32  32  32  0   0   1   -3.7548 -8.4827 
3.817   8.6159 
21  22  0.01    0.02    0   32  32  32  0   0   1   -19.7775    -





15  23  0.1 0.2 0   16  16  16  0   0   1   -8.8053 -5.2484 8.9147  
5.4671 
22  24  0.12    0.18    0   16  16  16  0   0   1   -2.0976 7.7989  
2.1758  -7.6815 
23  24  0.13    0.27    0   16  16  16  0   0   1   7.0853  0.8838  -
7.0191 -0.7462 
24  25  0.19    0.33    0   16  16  16  0   0   1   -3.8568 1.7668  
3.8918  -1.706 
25  26  0.25    0.38    0   16  16  16  0   0   1   3.5464  2.3705  -
3.5    -2.3 
25  27  0.11    0.21    0   16  16  16  0   0   1   -7.4382 -0.6645 
7.5007  0.784 
28  27  0   0.4 0   65  65  65  0   0   1   -6.113  -6.0848 6.113   
6.398 
27  29  0.22    0.42    0   16  16  16  0   0   1   6.1739  1.684   -
6.0838 -1.512 
27  30  0.32    0.6 0   16  16  16  0   0   1   7.1224  1.6746  -6.9511 
-1.3534 
29  30  0.24    0.45    0   16  16  16  0   0   1   3.6838  0.612   -
3.6489 -0.5466 
8   28  0.06    0.2 0.02    32  32  32  0   0   1   -5.3058 -6.0842 
5.3414  4.33 
6   28  0.02    0.06    0.01    32  32  32  0   0   1   -0.7704 -2.6998 















File 4:  System Data for IEEE 39 Bus System 
 
  
%%-----  Power Flow Data  -----%% 
%% system MVA base 
baseMVA = 100; 
  
%% bus data 
%   bus_i   type    Pd  Qd  Gs  Bs  area    Vm  Va  baseKV  zone    
Vmax    Vmin 
bus = [ 
    1   1   0   0   0   0   1   1.0475408   -9.5803174  0   1   1.06    
0.94; 
    2   1   0   0   0   0   1   1.0489478   -7.0215527  0   1   1.06    
0.94; 
    3   1   322 2.4 0   0   1   1.0304009   -9.8686144  0   1   1.06    
0.94; 
    4   1   500 184 0   0   1   1.0037641   -10.663446  0   1   1.06    
0.94; 
    5   1   0   0   0   0   1   1.004956    -9.4758969  0   1   1.06    
0.94; 
    6   1   0   0   0   0   1   1.0073048   -8.7736312  0   1   1.06    
0.94; 
    7   1   233.8   84  0   0   1   0.99661581  -10.977482  0   1   
1.06    0.94; 
    8   1   522 176.6   0   0   1   0.99563409  -11.483638  0   1   
1.06    0.94; 
    9   1   0   0   0   0   1   1.0280542   -11.308102  0   1   1.06    
0.94; 
    10  1   0   0   0   0   1   1.0169856   -6.389345   0   1   1.06    
0.94; 
    11  1   0   0   0   0   1   1.0124844   -7.2026669  0   1   1.06    
0.94; 
    12  1   8.5 88  0   0   1   0.99995795  -7.2184354  0   1   1.06    
0.94; 
    13  1   0   0   0   0   1   1.0141537   -7.1040483  0   1   1.06    
0.94; 
    14  1   0   0   0   0   1   1.0116941   -8.7739271  0   1   1.06    
0.94; 
    15  1   320 153 0   0   1   1.0157637   -9.1926382  0   1   1.06    
0.94; 
    16  1   329.4   32.3    0   0   1   1.0322393   -7.7896059  0   1   
1.06    0.94; 
    17  1   0   0   0   0   1   1.0339396   -8.7869826  0   1   1.06    
0.94; 
    18  1   158 30  0   0   1   1.0312785   -9.6271437  0   1   1.06    
0.94; 
    19  1   0   0   0   0   1   1.0500034   -3.1654385  0   1   1.06    
0.94; 






    21  1   274 115 0   0   1   1.0320881   -5.3839944  0   1   1.06    
0.94; 
    22  1   0   0   0   0   1   1.0499704   -0.93682711 0   1   1.06    
0.94; 
    23  1   247.5   84.6    0   0   1   1.0449703   -1.1350483  0   1   
1.06    0.94; 
    24  1   308.6   -92.2   0   0   1   1.0377354   -7.6699944  0   1   
1.06    0.94; 
    25  1   224 47.2    0   0   1   1.0575122   -5.6600186  0   1   
1.06    0.94; 
    26  1   139 17  0   0   1   1.0521462   -6.9172564  0   1   1.06    
0.94; 
    27  1   281 75.5    0   0   1   1.0379359   -8.9290869  0   1   
1.06    0.94; 
    28  1   206 27.6    0   0   1   1.0501589   -3.4056261  0   1   
1.06    0.94; 
    29  1   283.5   26.9    0   0   1   1.0499675   -0.64649532 0   1   
1.06    0.94; 
    30  2   0   0   0   0   1   1.0475  -4.6022722  0   1   1.06    
0.94; 
    31  3   9.2 4.6 0   0   1   0.982   0   0   1   1.06    0.94; 
    32  2   0   0   0   0   1   0.9831  1.6080472   0   1   1.06    
0.94; 
    33  2   0   0   0   0   1   0.9972  2.0516957   0   1   1.06    
0.94; 
    34  2   0   0   0   0   1   1.0123  0.61330036  0   1   1.06    
0.94; 
    35  2   0   0   0   0   1   1.0493  4.0240897   0   1   1.06    
0.94; 
    36  2   0   0   0   0   1   1.0635  6.7166531   0   1   1.06    
0.94; 
    37  2   0   0   0   0   1   1.0278  1.124758    0   1   1.06    
0.94; 
    38  2   0   0   0   0   1   1.0265  6.4167767   0   1   1.06    
0.94; 




%% generator data 
%   bus Pg  Qg  Qmax    Qmin    Vg  mBase   status  Pmax    Pmin 
gen = [ 
    30  250 144.963 9999    -9999   1.0475  100 1   350 0; 
    31  573.236 207.321 9999    -9999   0.982   100 1   1145.55 0; 
    32  650 205.91  9999    -9999   0.9831  100 1   750 0; 
    33  632 108.971 9999    -9999   0.9972  100 1   732 0; 
    34  508 167.002 9999    -9999   1.0123  100 1   608 0; 
    35  650 211.151 9999    -9999   1.0493  100 1   750 0; 
    36  560 100.46  9999    -9999   1.0635  100 1   660 0; 
    37  540 0.680651    9999    -9999   1.0278  100 1   640 0; 
    38  830 22.6799 9999    -9999   1.0265  100 1   930 0; 







%% branch data 
%   fbus    tbus    r   x   b   rateA   rateB   rateC   ratio   angle   
status  Pf  Qf  Pt  Qt 
branch = [ 
    1   2   0.0035  0.0411  0.6987  9900    0   0   0   0   1   -
118.5751   -29.1584    119.0262    -42.3183; 
    1   39  0.001   0.025   0.75    9900    0   0   0   0   1   
118.5751    29.1584 -118.4019   -105.7631; 
    2   3   0.0013  0.0151  0.2572  9900    0   0   0   0   1   
364.6817    92.1279 -362.9770   -100.1299; 
    2   25  0.007   0.0086  0.146   9900    0   0   0   0   1   -
233.7079   81.3767 237.6914    -92.6788; 
    3   4   0.0013  0.0213  0.2214  9900    0   0   0   0   1   74.9730 
112.9955    -74.7136    -131.6526; 
    3   18  0.0011  0.0133  0.2138  9900    0   0   0   0   1   -
33.9960    -15.2655    34.0082 -7.3068; 
    4   5   0.0008  0.0128  0.1342  9900    0   0   0   0   1   -
163.1713   -4.2167 163.3827    -5.9373; 
    4   14  0.0008  0.0129  0.1382  9900    0   0   0   0   1   -
262.1151   -48.1307    262.6741    43.1095; 
    5   6   0.0002  0.0026  0.0434  9900    0   0   0   0   1   -
481.1140   -53.0429    481.5775    54.6751; 
    5   8   0.0008  0.0112  0.1476  9900    0   0   0   0   1   
317.7312    58.9802 -316.8966   -62.0643; 
    6   7   0.0006  0.0092  0.113   9900    0   0   0   0   1   
425.9644    91.5916 -424.8355   -85.6256; 
    6   11  0.0007  0.0082  0.1389  9900    0   0   0   0   1   -
343.5060   -36.6759    344.3261    32.1164; 
    7   8   0.0004  0.0046  0.078   9900    0   0   0   0   1   
191.0355    1.6256  -190.8884   -7.6737; 
    8   9   0.0023  0.0363  0.3804  9900    0   0   0   0   1   -
14.2150    -106.8620   14.3994 70.8159; 
    9   39  0.001   0.025   1.2 9900    0   0   0   0   1   -14.3994    
-70.8159    14.4019 -56.1899; 
    10  11  0.0004  0.0043  0.0729  9900    0   0   0   0   1   
347.0312    72.8168 -346.5428   -75.0724; 
    10  13  0.0004  0.0043  0.0729  9900    0   0   0   0   1   
302.9688    36.8890 -302.6074   -40.5229; 
    13  14  0.0009  0.0101  0.1723  9900    0   0   0   0   1   
296.2605    -6.2485 -295.4924   -2.8100; 
    14  15  0.0018  0.0217  0.366   9900    0   0   0   0   1   32.8184 
-40.2995    -32.7912    3.0145; 
    15  16  0.0009  0.0094  0.171   9900    0   0   0   0   1   -
287.2088   -156.0145   288.1173    147.5716; 
    16  17  0.0007  0.0089  0.1342  9900    0   0   0   0   1   
206.0546    -41.2595    -205.7680   30.5803; 
    16  19  0.0016  0.0195  0.304   9900    0   0   0   0   1   -
451.2938   -55.1094    454.3749    59.7054; 
    16  21  0.0008  0.0135  0.2548  9900    0   0   0   0   1   -
329.5988   14.0678 330.4202    -27.3524; 
    16  24  0.0003  0.0059  0.068   9900    0   0   0   0   1   -





    17  18  0.0007  0.0082  0.1319  9900    0   0   0   0   1   
192.2524    11.4904 -192.0082   -22.6932; 
    17  27  0.0013  0.0173  0.3216  9900    0   0   0   0   1   13.5156 
-42.0707    -13.5058    7.6873; 
    21  22  0.0008  0.014   0.2565  9900    0   0   0   0   1   -
604.4202   -87.6476    607.2050    108.5815; 
    22  23  0.0006  0.0096  0.1846  9900    0   0   0   0   1   42.7950 
41.9057 -42.7703    -61.7643; 
    23  24  0.0022  0.035   0.361   9900    0   0   0   0   1   
353.8393    -0.2200 -351.3092   1.3241; 
    25  26  0.0032  0.0323  0.513   9900    0   0   0   0   1   76.6524 
-17.8817    -76.4809    -37.4676; 
    26  27  0.0014  0.0147  0.2396  9900    0   0   0   0   1   
268.4882    67.4566 -267.4942   -83.1873; 
    26  28  0.0043  0.0474  0.7802  9900    0   0   0   0   1   -
140.8237   -21.6212    141.6121    -55.8944; 
    26  29  0.0057  0.0625  1.029   9900    0   0   0   0   1   -
190.1836   -25.3678    192.0973    -67.3239; 
    28  29  0.0014  0.0151  0.249   9900    0   0   0   0   1   -
347.6121   28.2944 349.1684    -38.9636; 
    12  11  0.0016  0.0435  0   9900    0   0   1.006   0   1   -2.1878 
-42.1709    2.2167  42.9560; 
    12  13  0.0016  0.0435  0   9900    0   0   1.006   0   1   -6.3122 
-45.8291    6.3468  46.7713; 
    6   31  0   0.025   0   9900    0   0   1.07    0   1   -564.0359   
-109.5908   564.0359    202.7214; 
    10  32  0   0.02    0   9900    0   0   1.07    0   1   -650.0000   
-109.7058   650.0000    205.9098; 
    19  33  0.0007  0.0142  0   9900    0   0   1.07    0   1   -
629.1047   -50.2378    632.0000    108.9706; 
    20  34  0.0009  0.018   0   9900    0   0   1.009   0   1   -
505.4886   -116.7740   508.0000    167.0025; 
    22  35  0   0.0143  0   9900    0   0   1.025   0   1   -650.0000   
-150.4872   650.0000    211.1514; 
    23  36  0.0005  0.0272  0   9900    0   0   1   0   1   -558.5690   
-22.6157    560.0000    100.4599; 
    25  37  0.0006  0.0232  0   9900    0   0   1.025   0   1   -
538.3438   63.3605 540.0000    0.6807; 
    2   30  0   0.0181  0   9900    0   0   1.025   0   1   -250.0000   
-131.1864   250.0000    144.9626; 
    29  38  0.0008  0.0156  0   9900    0   0   1.025   0   1   -
824.7658   79.3875 830.0000    22.6799; 
    19  20  0.0007  0.0138  0   9900    0   0   1.06    0   1   










File 5:  System Data for the IEEE 57 Bus System 
bus=[ 
1   3   55  17  0   0   1   1.04    0   0   1   1.06    0.94 
2   2   3   88  0   0   1   1.01    -1.1882 0   1   1.06    0.94 
3   2   41  21  0   0   1   0.985   -5.9881 0   1   1.06    0.94 
4   1   0   0   0   0   1   0.9808  -7.3374 0   1   1.06    0.94 
5   1   13  4   0   0   1   0.9765  -8.5464 0   1   1.06    0.94 
6   2   75  2   0   0   1   0.98    -8.6741 0   1   1.06    0.94 
7   1   0   0   0   0   1   0.9842  -7.6014 0   1   1.06    0.94 
8   2   150 22  0   0   1   1.005   -4.4779 0   1   1.06    0.94 
9   2   121 26  0   0   1   0.98    -9.5847 0   1   1.06    0.94 
10  1   5   2   0   0   1   0.9862  -11.4497    0   1   1.06    0.94 
11  1   0   0   0   0   1   0.974   -10.1932    0   1   1.06    0.94 
12  2   377 24  0   0   1   1.015   -10.4712    0   1   1.06    0.94 
13  1   18  2.3 0   0   1   0.9789  -9.8035 0   1   1.06    0.94 
14  1   10.5    5.3 0   0   1   0.9702  -9.3503 0   1   1.06    0.94 
15  1   22  5   0   0   1   0.988   -7.1902 0   1   1.06    0.94 
16  1   43  3   0   0   1   1.0134  -8.8589 0   1   1.06    0.94 
17  1   42  8   0   0   1   1.0175  -5.3959 0   1   1.06    0.94 
18  1   27.2    9.8 0   10  1   1.0007  -11.7296    0   1   1.06    
0.94 
19  1   3.3 0.6 0   0   1   0.9702  -13.2265    0   1   1.06    0.94 
20  1   2.3 1   0   0   1   0.9638  -13.4443    0   1   1.06    0.94 
21  1   0   0   0   0   1   1.0085  -12.929 0   1   1.06    0.94 
22  1   0   0   0   0   1   1.0097  -12.8743    0   1   1.06    0.94 
23  1   6.3 2.1 0   0   1   1.0083  -12.9396    0   1   1.06    0.94 
24  1   0   0   0   0   1   0.9992  -13.2921    0   1   1.06    0.94 
25  1   6.3 3.2 0   5.9 1   0.9825  -18.1732    0   1   1.06    0.94 
26  1   0   0   0   0   1   0.9588  -12.9813    0   1   1.06    0.94 
27  1   9.3 0.5 0   0   1   0.9815  -11.5136    0   1   1.06    0.94 
28  1   4.6 2.3 0   0   1   0.9967  -10.4816    0   1   1.06    0.94 
29  1   17  2.6 0   0   1   1.0102  -9.7718 0   1   1.06    0.94 
30  1   3.6 1.8 0   0   1   0.9627  -18.7196    0   1   1.06    0.94 
31  1   5.8 2.9 0   0   1   0.9359  -19.3838    0   1   1.06    0.94 
32  1   1.6 0.8 0   0   1   0.9499  -18.5123    0   1   1.06    0.94 
33  1   3.8 1.9 0   0   1   0.9476  -18.552 0   1   1.06    0.94 
34  1   0   0   0   0   1   0.9592  -14.149 0   1   1.06    0.94 
35  1   6   3   0   0   1   0.9662  -13.9062    0   1   1.06    0.94 
36  1   0   0   0   0   1   0.9758  -13.6348    0   1   1.06    0.94 
37  1   0   0   0   0   1   0.9849  -13.4459    0   1   1.06    0.94 
38  1   14  7   0   0   1   1.0128  -12.7346    0   1   1.06    0.94 
39  1   0   0   0   0   1   0.9828  -13.491 0   1   1.06    0.94 
40  1   0   0   0   0   1   0.9728  -13.6582    0   1   1.06    0.94 
41  1   6.3 3   0   0   1   0.9962  -14.0767    0   1   1.06    0.94 
42  1   7.1 4.4 0   0   1   0.9665  -15.5328    0   1   1.06    0.94 
43  1   2   1   0   0   1   1.0096  -11.3544    0   1   1.06    0.94 
44  1   12  1.8 0   0   1   1.0168  -11.8565    0   1   1.06    0.94 
45  1   0   0   0   0   1   1.036   -9.2701 0   1   1.06    0.94 
46  1   0   0   0   0   1   1.0598  -11.1161    0   1   1.06    0.94 






48  1   0   0   0   0   1   1.0274  -12.6107    0   1   1.06    0.94 
49  1   18  8.5 0   0   1   1.0362  -12.9361    0   1   1.06    0.94 
50  1   21  10.5    0   0   1   1.0233  -13.4127    0   1   1.06    
0.94 
51  1   18  5.3 0   0   1   1.0523  -12.5334    0   1   1.06    0.94 
52  1   4.9 2.2 0   0   1   0.9804  -11.4976    0   1   1.06    0.94 
53  1   20  10  0   6.3 1   0.9709  -12.2526    0   1   1.06    0.94 
54  1   4.1 1.4 0   0   1   0.9963  -11.7097    0   1   1.06    0.94 
55  1   6.8 3.4 0   0   1   1.0308  -10.8011    0   1   1.06    0.94 
56  1   7.6 2.2 0   0   1   0.9684  -16.0651    0   1   1.06    0.94 




1   2   0.0083  0.028   0.129   9900    0   0   0   0   1   102.0883    
74.9969 -100.7729   -84.1154 
2   3   0.0298  0.085   0.0818  9900    0   0   0   0   1   97.7729 -
4.6396 -94.9802    4.4649 
3   4   0.0112  0.0366  0.038   9900    0   0   0   0   1   60.2128 -
8.1793 -59.7896    5.891 
4   5   0.0625  0.132   0.0258  9900    0   0   0   0   1   13.7984 -
4.4319 -13.6681    2.2362 
4   6   0.043   0.148   0.0348  9900    0   0   0   0   1   14.1569 -
5.0935 -14.0621    2.075 
6   7   0.02    0.102   0.0276  9900    0   0   0   0   1   -17.7786    
-1.7105 17.8445 -0.6157 
6   8   0.0339  0.173   0.047   9900    0   0   0   0   1   -42.5014    
-6.5643 43.1456 5.2211 
8   9   0.0099  0.0505  0.0548  9900    0   0   0   0   1   178.0287    
19.8259 -174.872    -9.1229 
9   10  0.0369  0.1679  0.044   9900    0   0   0   0   1   17.1711 -
9.2251 -17.0384    5.5762 
9   11  0.0258  0.0848  0.0218  9900    0   0   0   0   1   12.903  
2.0685  -12.8557    -3.9937 
9   12  0.0648  0.295   0.0772  9900    0   0   0   0   1   2.5489  -
15.8538    -2.445  8.6431 
9   13  0.0481  0.158   0.0406  9900    0   0   0   0   1   2.3159  -
1.9601 -2.3132 -1.9258 
13  14  0.0132  0.0434  0.011   9900    0   0   0   0   1   -10.3547    
22.3375 10.4415 -23.0968 
13  15  0.0269  0.0869  0.023   9900    0   0   0   0   1   -48.892 
4.8896  49.5731 -4.9138 
1   15  0.0178  0.091   0.0988  9900    0   0   0   0   1   148.9854    
33.7868 -145.0805   -23.989 
1   16  0.0454  0.206   0.0546  9900    0   0   0   0   1   79.2472 -
0.8698 -76.6093    7.0828 
1   17  0.0238  0.108   0.0286  9900    0   0   0   0   1   93.3428 
3.9357  -91.419 1.7673 
3   15  0.0162  0.053   0.0544  9900    0   0   0   0   1   33.7674 -
18.1905    -33.5367    13.6512 
4   18  0   0.555   0   9900    0   0   0.97    0   1   13.9616 2.4399  





4   18  0   0.43    0   9900    0   0   0.978   0   1   17.8728 1.1945  
-17.8728    0.1774 
5   6   0.0302  0.0641  0.0124  9900    0   0   0   0   1   0.6681  -
6.2362 -0.6579 5.0712 
7   8   0.0139  0.0712  0.0194  9900    0   0   0   0   1   -77.9353    
-12.4106    78.8257 15.0526 
10  12  0.0277  0.1262  0.0328  9900    0   0   0   0   1   -17.6045    
-20.0896    17.7902 17.6507 
11  13  0.0223  0.0732  0.0188  9900    0   0   0   0   1   -9.9254 -
4.3909 9.9514  2.684 
12  13  0.0178  0.058   0.0604  9900    0   0   0   0   1   -0.4861 
60.3512 1.182   -64.0888 
12  16  0.018   0.0813  0.0216  9900    0   0   0   0   1   -33.3972    
8.8191  33.6093 -10.0828 
12  17  0.0397  0.179   0.0476  9900    0   0   0   0   1   -48.4619    
9.1667  49.419  -9.7673 
14  15  0.0171  0.0547  0.0148  9900    0   0   0   0   1   -68.8359    
-9.5999 69.7112 10.9808 
18  19  0.461   0.685   0   9900    0   0   0   0   1   4.6343  1.3852  
-4.5266 -1.2251 
19  20  0.283   0.434   0   9900    0   0   0   0   1   1.2266  0.6251  
-1.2209 -0.6164 
21  20  0   0.7767  0   9900    0   0   1.043   0   1   1.0791  0.3946  
-1.0791 -0.3836 
21  22  0.0736  0.117   0   9900    0   0   0   0   1   -1.0791 -0.3946 
1.08    0.3961 
22  23  0.0099  0.0152  0   9900    0   0   0   0   1   9.654   3.1105  
-9.644  -3.0951 
23  24  0.166   0.256   0.0084  9900    0   0   0   0   1   3.344   
0.9951  -3.3224 -1.8083 
24  25  0   1.182   0   9900    0   0   1   0   1   7.0674  1.714   -
7.0674 -1.088 
24  25  0   1.23    0   9900    0   0   1   0   1   6.7916  1.6471  -
6.7916 -1.0455 
24  26  0   0.0473  0   9900    0   0   1.043   0   1   -10.5366    -
1.5529 10.5366 1.6114 
26  27  0.165   0.254   0   9900    0   0   0   0   1   -10.5366    -
1.6114 10.7405 1.9253 
27  28  0.0618  0.0954  0   9900    0   0   0   0   1   -20.0405    -
2.4253 20.3019 2.8288 
28  29  0.0418  0.0587  0   9900    0   0   0   0   1   -24.9019    -
5.1288 25.1739 5.5108 
7   29  0   0.0648  0   9900    0   0   0.967   0   1   60.0908 13.0263 
-60.0908    -10.6614 
25  30  0.135   0.202   0   9900    0   0   0   0   1   7.559   4.629   
-7.4492 -4.4646 
30  31  0.326   0.497   0   9900    0   0   0   0   1   3.8492  2.6646  
-3.7721 -2.5471 
31  32  0.507   0.755   0   9900    0   0   0   0   1   -2.0279 -0.3529 
2.0524  0.3894 
32  33  0.0392  0.036   0   9900    0   0   0   0   1   3.8079  1.9072  
-3.8    -1.9 






34  35  0.052   0.078   0.0032  9900    0   0   0   0   1   -7.4603 -
3.7858 7.4993  3.5477 
35  36  0.043   0.0537  0.0016  9900    0   0   0   0   1   -13.4993    
-6.5477 13.6025 6.5257 
36  37  0.029   0.0366  0   9900    0   0   0   0   1   -17.0672    -
10.614 17.1902 10.7693 
37  38  0.0651  0.1009  0.002   9900    0   0   0   0   1   -21.0486    
-13.699 21.4702 14.1527 
37  39  0.0239  0.0379  0   9900    0   0   0   0   1   3.8584  2.9297  
-3.8526 -2.9206 
36  40  0.03    0.0466  0   9900    0   0   0   0   1   3.4647  4.0883  
-3.4557 -4.0742 
22  38  0.0192  0.0295  0   9900    0   0   0   0   1   -10.734 -3.5065 
10.758  3.5434 
11  41  0   0.749   0   9900    0   0   0.955   0   1   9.1869  3.5302  
-9.1869 -2.8327 
41  42  0.207   0.352   0   9900    0   0   0   0   1   8.8752  3.2721  
-8.6886 -2.9547 
41  43  0   0.412   0   9900    0   0   0   0   1   -11.5941    -2.9518 
11.5941 3.546 
38  44  0.0289  0.0585  0.002   9900    0   0   0   0   1   -24.3455    
5.2301  24.5205 -5.0819 
15  45  0   0.1042  0   9900    0   0   0.955   0   1   37.3329 -0.7291 
-37.3329    2.0864 
14  46  0   0.0735  0   9900    0   0   0.9 0   1   47.8945 27.3968 -
47.8945    -25.4711 
46  47  0.023   0.068   0.0032  9900    0   0   0   0   1   47.8945 
25.4711 -47.29  -24.0345 
47  48  0.0182  0.0233  0   9900    0   0   0   0   1   17.59   12.4345 
-17.5109    -12.3332 
48  49  0.0834  0.129   0.0048  9900    0   0   0   0   1   0.0818  -
7.3768 -0.0417 6.9279 
49  50  0.0801  0.128   0   9900    0   0   0   0   1   9.6649  4.4316  
-9.5806 -4.2969 
50  51  0.1386  0.22    0   9900    0   0   0   0   1   -11.4194    -
6.2031 11.6429 6.5579 
10  51  0   0.0712  0   9900    0   0   0.93    0   1   29.6429 12.5134 
-29.6429    -11.8579 
13  49  0   0.191   0   9900    0   0   0.895   0   1   32.4265 33.8035 
-32.4265    -30.3002 
29  52  0.1442  0.187   0   9900    0   0   0   0   1   17.9168 2.5506  
-17.4541    -1.9505 
52  53  0.0762  0.0984  0   9900    0   0   0   0   1   12.5541 -0.2495 
-12.4291    0.411 
53  54  0.1878  0.232   0   9900    0   0   0   0   1   -7.5709 -4.4717 
7.725   4.662 
54  55  0.1732  0.2265  0   9900    0   0   0   0   1   -11.825 -6.062  
12.1331 6.4649 
11  43  0   0.153   0   9900    0   0   0.958   0   1   13.5941 4.8545  
-13.5941    -4.546 
44  45  0.0624  0.1242  0.004   9900    0   0   0   0   1   -36.5205    
3.2819  37.3329 -2.0864 






56  41  0.553   0.549   0   9900    0   0   0   0   1   -5.4294 0.6627  
5.6059  -0.4876 
56  42  0.2125  0.354   0   9900    0   0   0   0   1   -1.5781 1.4628  
1.5886  -1.4453 
39  57  0   1.355   0   9900    0   0   0.98    0   1   3.8526  2.9206  
-3.8526 -2.6057 
57  56  0.174   0.26    0   9900    0   0   0   0   1   -2.8474 0.6057  
2.8632  -0.582 
38  49  0.115   0.177   0.003   9900    0   0   0   0   1   -4.6582 -
10.5324    4.8033  10.4407 
38  48  0.0312  0.0482  0   9900    0   0   0   0   1   -17.2244    -
19.3939    17.4291 19.7101 
9   55  0   0.1205  0   9900    0   0   0.94    0   1   18.9331 10.3818 




1   478.664 128.85  200 -140    1.04    100 1   575.88  0 
2   0   -0.755  50  -17 1.01    100 1   100 0 
3   40  -0.9049 60  -10 0.985   100 1   140 0 
6   0   0.8714  25  -8  0.98    100 1   100 0 
8   450 62.0996 200 -140    1.005   100 1   550 0 
9   0   2.2884  9   -3  0.98    100 1   100 0 















File 6:  System Data for the IEEE 118 Bus System Data 
%%-----  Power Flow Data  -----%% 
%% system MVA base 
baseMVA = 100; 
  
%% bus data 
%   bus_i   type    Pd  Qd  Gs  Bs  area    Vm  Va  baseKV  zone    
Vmax    Vmin 
bus = [ 
    1   2   51  27  0   0   1   0.955   10.67   0   1   1.06    0.94; 
    2   1   20  9   0   0   1   0.971   11.22   0   1   1.06    0.94; 
    3   1   39  10  0   0   1   0.968   11.56   0   1   1.06    0.94; 
    4   2   39  12  0   0   1   0.998   15.28   0   1   1.06    0.94; 
    5   1   0   0   0   -40 1   1.002   15.73   0   1   1.06    0.94; 
    6   2   52  22  0   0   1   0.99    13  0   1   1.06    0.94; 
    7   1   19  2   0   0   1   0.989   12.56   0   1   1.06    0.94; 
    8   2   28  0   0   0   1   1.015   20.77   0   1   1.06    0.94; 
    9   1   0   0   0   0   1   1.043   28.02   0   1   1.06    0.94; 
    10  2   0   0   0   0   1   1.05    35.61   0   1   1.06    0.94; 
    11  1   70  23  0   0   1   0.985   12.72   0   1   1.06    0.94; 
    12  2   47  10  0   0   1   0.99    12.2    0   1   1.06    0.94; 
    13  1   34  16  0   0   1   0.968   11.35   0   1   1.06    0.94; 
    14  1   14  1   0   0   1   0.984   11.5    0   1   1.06    0.94; 
    15  2   90  30  0   0   1   0.97    11.23   0   1   1.06    0.94; 
    16  1   25  10  0   0   1   0.984   11.91   0   1   1.06    0.94; 
    17  1   11  3   0   0   1   0.995   13.74   0   1   1.06    0.94; 
    18  2   60  34  0   0   1   0.973   11.53   0   1   1.06    0.94; 
    19  2   45  25  0   0   1   0.963   11.05   0   1   1.06    0.94; 
    20  1   18  3   0   0   1   0.958   11.93   0   1   1.06    0.94; 
    21  1   14  8   0   0   1   0.959   13.52   0   1   1.06    0.94; 
    22  1   10  5   0   0   1   0.97    16.08   0   1   1.06    0.94; 
    23  1   7   3   0   0   1   1   21  0   1   1.06    0.94; 
    24  2   13  0   0   0   1   0.992   20.89   0   1   1.06    0.94; 
    25  2   0   0   0   0   1   1.05    27.93   0   1   1.06    0.94; 
    26  2   0   0   0   0   1   1.015   29.71   0   1   1.06    0.94; 
    27  2   71  13  0   0   1   0.968   15.35   0   1   1.06    0.94; 
    28  1   17  7   0   0   1   0.962   13.62   0   1   1.06    0.94; 
    29  1   24  4   0   0   1   0.963   12.63   0   1   1.06    0.94; 
    30  1   0   0   0   0   1   0.968   18.79   0   1   1.06    0.94; 
    31  2   43  27  0   0   1   0.967   12.75   0   1   1.06    0.94; 
    32  2   59  23  0   0   1   0.964   14.8    0   1   1.06    0.94; 
    33  1   23  9   0   0   1   0.972   10.63   0   1   1.06    0.94; 
    34  2   59  26  0   14  1   0.986   11.3    0   1   1.06    0.94; 
    35  1   33  9   0   0   1   0.981   10.87   0   1   1.06    0.94; 
    36  2   31  17  0   0   1   0.98    10.87   0   1   1.06    0.94; 
    37  1   0   0   0   -25 1   0.992   11.77   0   1   1.06    0.94; 
    38  1   0   0   0   0   1   0.962   16.91   0   1   1.06    0.94; 
    39  1   27  11  0   0   1   0.97    8.41    0   1   1.06    0.94; 
    40  2   66  23  0   0   1   0.97    7.35    0   1   1.06    0.94; 
    41  1   37  10  0   0   1   0.967   6.92    0   1   1.06    0.94; 





    43  1   18  7   0   0   1   0.978   11.28   0   1   1.06    0.94; 
    44  1   16  8   0   10  1   0.985   13.82   0   1   1.06    0.94; 
    45  1   53  22  0   10  1   0.987   15.67   0   1   1.06    0.94; 
    46  2   28  10  0   10  1   1.005   18.49   0   1   1.06    0.94; 
    47  1   34  0   0   0   1   1.017   20.73   0   1   1.06    0.94; 
    48  1   20  11  0   15  1   1.021   19.93   0   1   1.06    0.94; 
    49  2   87  30  0   0   1   1.025   20.94   0   1   1.06    0.94; 
    50  1   17  4   0   0   1   1.001   18.9    0   1   1.06    0.94; 
    51  1   17  8   0   0   1   0.967   16.28   0   1   1.06    0.94; 
    52  1   18  5   0   0   1   0.957   15.32   0   1   1.06    0.94; 
    53  1   23  11  0   0   1   0.946   14.35   0   1   1.06    0.94; 
    54  2   113 32  0   0   1   0.955   15.26   0   1   1.06    0.94; 
    55  2   63  22  0   0   1   0.952   14.97   0   1   1.06    0.94; 
    56  2   84  18  0   0   1   0.954   15.16   0   1   1.06    0.94; 
    57  1   12  3   0   0   1   0.971   16.36   0   1   1.06    0.94; 
    58  1   12  3   0   0   1   0.959   15.51   0   1   1.06    0.94; 
    59  2   277 113 0   0   1   0.985   19.37   0   1   1.06    0.94; 
    60  1   78  3   0   0   1   0.993   23.15   0   1   1.06    0.94; 
    61  2   0   0   0   0   1   0.995   24.04   0   1   1.06    0.94; 
    62  2   77  14  0   0   1   0.998   23.43   0   1   1.06    0.94; 
    63  1   0   0   0   0   1   0.969   22.75   0   1   1.06    0.94; 
    64  1   0   0   0   0   1   0.984   24.52   0   1   1.06    0.94; 
    65  2   0   0   0   0   1   1.005   27.65   0   1   1.06    0.94; 
    66  2   39  18  0   0   1   1.05    27.48   0   1   1.06    0.94; 
    67  1   28  7   0   0   1   1.02    24.84   0   1   1.06    0.94; 
    68  1   0   0   0   0   1   1.003   27.55   0   1   1.06    0.94; 
    69  3   0   0   0   0   1   1.035   30  0   1   1.06    0.94; 
    70  2   66  20  0   0   1   0.984   22.58   0   1   1.06    0.94; 
    71  1   0   0   0   0   1   0.987   22.15   0   1   1.06    0.94; 
    72  2   12  0   0   0   1   0.98    20.98   0   1   1.06    0.94; 
    73  2   6   0   0   0   1   0.991   21.94   0   1   1.06    0.94; 
    74  2   68  27  0   12  1   0.958   21.64   0   1   1.06    0.94; 
    75  1   47  11  0   0   1   0.967   22.91   0   1   1.06    0.94; 
    76  2   68  36  0   0   1   0.943   21.77   0   1   1.06    0.94; 
    77  2   61  28  0   0   1   1.006   26.72   0   1   1.06    0.94; 
    78  1   71  26  0   0   1   1.003   26.42   0   1   1.06    0.94; 
    79  1   39  32  0   20  1   1.009   26.72   0   1   1.06    0.94; 
    80  2   130 26  0   0   1   1.04    28.96   0   1   1.06    0.94; 
    81  1   0   0   0   0   1   0.997   28.1    0   1   1.06    0.94; 
    82  1   54  27  0   20  1   0.989   27.24   0   1   1.06    0.94; 
    83  1   20  10  0   10  1   0.985   28.42   0   1   1.06    0.94; 
    84  1   11  7   0   0   1   0.98    30.95   0   1   1.06    0.94; 
    85  2   24  15  0   0   1   0.985   32.51   0   1   1.06    0.94; 
    86  1   21  10  0   0   1   0.987   31.14   0   1   1.06    0.94; 
    87  2   0   0   0   0   1   1.015   31.4    0   1   1.06    0.94; 
    88  1   48  10  0   0   1   0.987   35.64   0   1   1.06    0.94; 
    89  2   0   0   0   0   1   1.005   39.69   0   1   1.06    0.94; 
    90  2   163 42  0   0   1   0.985   33.29   0   1   1.06    0.94; 
    91  2   10  0   0   0   1   0.98    33.31   0   1   1.06    0.94; 
    92  2   65  10  0   0   1   0.993   33.8    0   1   1.06    0.94; 
    93  1   12  7   0   0   1   0.987   30.79   0   1   1.06    0.94; 
    94  1   30  16  0   0   1   0.991   28.64   0   1   1.06    0.94; 
    95  1   42  31  0   0   1   0.981   27.67   0   1   1.06    0.94; 





    97  1   15  9   0   0   1   1.011   27.88   0   1   1.06    0.94; 
    98  1   34  8   0   0   1   1.024   27.4    0   1   1.06    0.94; 
    99  2   42  0   0   0   1   1.01    27.04   0   1   1.06    0.94; 
    100 2   37  18  0   0   1   1.017   28.03   0   1   1.06    0.94; 
    101 1   22  15  0   0   1   0.993   29.61   0   1   1.06    0.94; 
    102 1   5   3   0   0   1   0.991   32.3    0   1   1.06    0.94; 
    103 2   23  16  0   0   1   1.001   24.44   0   1   1.06    0.94; 
    104 2   38  25  0   0   1   0.971   21.69   0   1   1.06    0.94; 
    105 2   31  26  0   20  1   0.965   20.57   0   1   1.06    0.94; 
    106 1   43  16  0   0   1   0.962   20.32   0   1   1.06    0.94; 
    107 2   50  12  0   6   1   0.952   17.53   0   1   1.06    0.94; 
    108 1   2   1   0   0   1   0.967   19.38   0   1   1.06    0.94; 
    109 1   8   3   0   0   1   0.967   18.93   0   1   1.06    0.94; 
    110 2   39  30  0   6   1   0.973   18.09   0   1   1.06    0.94; 
    111 2   0   0   0   0   1   0.98    19.74   0   1   1.06    0.94; 
    112 2   68  13  0   0   1   0.975   14.99   0   1   1.06    0.94; 
    113 2   6   0   0   0   1   0.993   13.74   0   1   1.06    0.94; 
    114 1   8   3   0   0   1   0.96    14.46   0   1   1.06    0.94; 
    115 1   22  7   0   0   1   0.96    14.46   0   1   1.06    0.94; 
    116 2   184 0   0   0   1   1.005   27.12   0   1   1.06    0.94; 
    117 1   20  8   0   0   1   0.974   10.67   0   1   1.06    0.94; 
    118 1   33  15  0   0   1   0.949   21.92   0   1   1.06    0.94; 
]; 
  
%% generator data 
    %   bus Pg  Qg  Qmax    Qmin    Vg  mBase   status  Pmax    Pmin 
    gen = [ 
        1   0   0   15  -5  0.955   100 1   100 0; 
        4   0   0   300 -300    0.998   100 1   100 0; 
        6   0   0   50  -13 0.99    100 1   100 0; 
        8   0   0   300 -300    1.015   100 1   100 0; 
        10  450 0   200 -147    1.05    100 1   550 0; 
        12  85  0   120 -35 0.99    100 1   185 0; 
        15  0   0   30  -10 0.97    100 1   100 0; 
        18  0   0   50  -16 0.973   100 1   100 0; 
        19  0   0   24  -8  0.962   100 1   100 0; 
        24  0   0   300 -300    0.992   100 1   100 0; 
        25  220 0   140 -47 1.05    100 1   320 0; 
        26  314 0   1000    -1000   1.015   100 1   414 0; 
        27  0   0   300 -300    0.968   100 1   100 0; 
        31  7   0   300 -300    0.967   100 1   107 0; 
        32  0   0   42  -14 0.963   100 1   100 0; 
        34  0   0   24  -8  0.984   100 1   100 0; 
        36  0   0   24  -8  0.98    100 1   100 0; 
        40  0   0   300 -300    0.97    100 1   100 0; 
        42  0   0   300 -300    0.985   100 1   100 0; 
        46  19  0   100 -100    1.005   100 1   119 0; 
        49  204 0   210 -85 1.025   100 1   304 0; 
        54  48  0   300 -300    0.955   100 1   148 0; 
        55  0   0   23  -8  0.952   100 1   100 0; 
        56  0   0   15  -8  0.954   100 1   100 0; 
        59  155 0   180 -60 0.985   100 1   255 0; 





        62  0   0   20  -20 0.998   100 1   100 0; 
        65  391 0   200 -67 1.005   100 1   491 0; 
        66  392 0   200 -67 1.05    100 1   492 0; 
        69  516.4   0   300 -300    1.035   100 1   805.2   0; 
        70  0   0   32  -10 0.984   100 1   100 0; 
        72  0   0   100 -100    0.98    100 1   100 0; 
        73  0   0   100 -100    0.991   100 1   100 0; 
        74  0   0   9   -6  0.958   100 1   100 0; 
        76  0   0   23  -8  0.943   100 1   100 0; 
        77  0   0   70  -20 1.006   100 1   100 0; 
        80  477 0   280 -165    1.04    100 1   577 0; 
        85  0   0   23  -8  0.985   100 1   100 0; 
        87  4   0   1000    -100    1.015   100 1   104 0; 
        89  607 0   300 -210    1.005   100 1   707 0; 
        90  0   0   300 -300    0.985   100 1   100 0; 
        91  0   0   100 -100    0.98    100 1   100 0; 
        92  0   0   9   -3  0.99    100 1   100 0; 
        99  0   0   100 -100    1.01    100 1   100 0; 
        100 252 0   155 -50 1.017   100 1   352 0; 
        103 40  0   40  -15 1.01    100 1   140 0; 
        104 0   0   23  -8  0.971   100 1   100 0; 
        105 0   0   23  -8  0.965   100 1   100 0; 
        107 0   0   200 -200    0.952   100 1   100 0; 
        110 0   0   23  -8  0.973   100 1   100 0; 
        111 36  0   1000    -100    0.98    100 1   136 0; 
        112 0   0   1000    -100    0.975   100 1   100 0; 
        113 0   0   200 -100    0.993   100 1   100 0; 
        116 0   0   1000    -1000   1.005   100 1   100 0; 
    ]; 
  
%% branch data 
%   fbus    tbus    r   x   b   rateA   rateB   rateC   ratio   angle   
status Pf   Qf  Pt  Qt 
branch = [ 
    1   2   0.0303  0.0999  0.0254  9900    0   0   0   0   1   -12.35  
-13.04  12.45   11.01; 
    1   3   0.0129  0.0424  0.01082 9900    0   0   0   0   1   -38.65  
-17.06  38.9    16.88; 
    4   5   0.00176 0.00798 0.0021  9900    0   0   0   0   1   -103.23 
-26.79  103.43  27.49; 
    3   5   0.0241  0.108   0.0284  9900    0   0   0   0   1   -68.11  
-14.49  69.35   17.28; 
    5   6   0.0119  0.054   0.01426 9900    0   0   0   0   1   88.47   
4.11    -87.54  -1.3; 
    6   7   0.00459 0.0208  0.0055  9900    0   0   0   0   1   35.54   
-4.77   -35.48  4.51; 
    8   9   0.00244 0.0305  1.162   9900    0   0   0   0   1   -440.64 
-89.73  445.25  24.43; 
    8   5   0   0.0267  0   9900    0   0   0.985   0   1   338.47  
124.73  -338.47 -92.01; 
    9   10  0.00258 0.0322  1.23    9900    0   0   0   0   1   -445.25 





    4   11  0.0209  0.0688  0.01748 9900    0   0   0   0   1   64.23   
-0.22   -63.36  1.35; 
    5   11  0.0203  0.0682  0.01738 9900    0   0   0   0   1   77.22   
2.97    -76.02  -0.62; 
    11  12  0.00595 0.0196  0.00502 9900    0   0   0   0   1   34.29   
-35.14  -34.15  35.13; 
    2   12  0.0187  0.0616  0.01572 9900    0   0   0   0   1   -32.45  
-20.01  32.73   19.42; 
    3   12  0.0484  0.16    0.0406  9900    0   0   0   0   1   -9.79   
-12.4   9.89    8.86; 
    7   12  0.00862 0.034   0.00874 9900    0   0   0   0   1   16.48   
-6.51   -16.45  5.76; 
    11  13  0.02225 0.0731  0.01876 9900    0   0   0   0   1   35.09   
11.41   -34.77  -12.16; 
    12  14  0.0215  0.0707  0.01816 9900    0   0   0   0   1   18.31   
2.62    -18.24  -4.14; 
    13  15  0.0744  0.2444  0.06268 9900    0   0   0   0   1   0.77    
-3.84   -0.77   -2.04; 
    14  15  0.0595  0.195   0.0502  9900    0   0   0   0   1   4.24    
3.14    -4.21   -7.83; 
    12  16  0.0212  0.0834  0.0214  9900    0   0   0   0   1   7.51    
4.3 -7.49   -6.32; 
    15  17  0.0132  0.0437  0.0444  9900    0   0   0   0   1   -103.86 
-24.27  105.44  25.22; 
    16  17  0.0454  0.1801  0.0466  9900    0   0   0   0   1   -17.51  
-3.68   17.66   -0.3; 
    17  18  0.0123  0.0505  0.01298 9900    0   0   0   0   1   80.27   
24.76   -79.39  -22.4; 
    18  19  0.01119 0.0493  0.01142 9900    0   0   0   0   1   19.39   
16.83   -19.31  -17.55; 
    19  20  0.0252  0.117   0.0298  9900    0   0   0   0   1   -10.62  
5.17    10.67   -7.71; 
    15  19  0.012   0.0394  0.0101  9900    0   0   0   0   1   11.53   
15.72   -11.47  -16.5; 
    20  21  0.0183  0.0849  0.0216  9900    0   0   0   0   1   -28.67  
4.71    28.84   -5.9; 
    21  22  0.0209  0.097   0.0246  9900    0   0   0   0   1   -42.84  
-2.1    43.26   1.76; 
    22  23  0.0342  0.159   0.0404  9900    0   0   0   0   1   -53.26  
-6.76   54.3    7.69; 
    23  24  0.0135  0.0492  0.0498  9900    0   0   0   0   1   8.28    
10.42   -8.25   -15.24; 
    23  25  0.0156  0.08    0.0864  9900    0   0   0   0   1   -162.56 
-26.16  166.76  38.63; 
    26  25  0   0.0382  0   9900    0   0   0.96    0   1   90.29   
21.58   -90.29  -18.64; 
    25  27  0.0318  0.163   0.1764  9900    0   0   0   0   1   143.52  
30.06   -137.13 -15.25; 
    27  28  0.01913 0.0855  0.0216  9900    0   0   0   0   1   32.88   
-0.59   -32.66  -0.43; 
    28  29  0.0237  0.0943  0.0238  9900    0   0   0   0   1   15.66   
-6.57   -15.58  4.64; 
    30  17  0   0.0388  0   9900    0   0   0.96    0   1   231.19  





    8   30  0.00431 0.0504  0.514   9900    0   0   0   0   1   74.16   
28.15   -73.81  -75.42; 
    26  30  0.00799 0.086   0.908   9900    0   0   0   0   1   223.71  
-11.46  -219.73 -36.57; 
    17  31  0.0474  0.1563  0.0399  9900    0   0   0   0   1   14.77   
11.52   -14.57  -14.73; 
    29  31  0.0108  0.0331  0.0083  9900    0   0   0   0   1   -8.42   
-8.64   8.43    7.92; 
    23  32  0.0317  0.1153  0.1173  9900    0   0   0   0   1   92.98   
5.05    -90.2   -6.24; 
    31  32  0.0298  0.0985  0.0251  9900    0   0   0   0   1   -29.86  
12.4    30.2    -13.6; 
    27  32  0.0229  0.0755  0.01926 9900    0   0   0   0   1   12.53   
1.76    -12.49  -3.43; 
    15  33  0.038   0.1244  0.03194 9900    0   0   0   0   1   7.31    
-4.42   -7.28   1.49; 
    19  34  0.0752  0.247   0.0632  9900    0   0   0   0   1   -3.59   
-10.4   3.65    4.6; 
    35  36  0.00224 0.0102  0.00268 9900    0   0   0   0   1   0.84    
4.04    -0.84   -4.29; 
    35  37  0.011   0.0497  0.01318 9900    0   0   0   0   1   -33.84  
-13.04  33.99   12.43; 
    33  37  0.0415  0.142   0.0366  9900    0   0   0   0   1   -15.72  
-10.49  15.86   7.46; 
    34  36  0.00871 0.0268  0.00568 9900    0   0   0   0   1   30.25   
4.7 -30.16  -4.98; 
    34  37  0.00256 0.0094  0.00984 9900    0   0   0   0   1   -94.31  
-44.2   94.59   44.29; 
    38  37  0   0.0375  0   9900    0   0   0.935   0   1   243.37  
113.6   -243.37 -88.01; 
    37  39  0.0321  0.106   0.027   9900    0   0   0   0   1   54.91   
2.98    -53.92  -2.3; 
    37  40  0.0593  0.168   0.042   9900    0   0   0   0   1   44.02   
-3.68   -42.85  2.96; 
    30  38  0.00464 0.054   0.422   9900    0   0   0   0   1   62.35   
19.03   -62.09  -55.98; 
    39  40  0.0184  0.0605  0.01552 9900    0   0   0   0   1   26.92   
-8.7    -26.76  7.75; 
    40  41  0.0145  0.0487  0.01222 9900    0   0   0   0   1   15.45   
1.19    -15.41  -2.21; 
    40  42  0.0555  0.183   0.0466  9900    0   0   0   0   1   -11.84  
-6.45   11.93   2.3; 
    41  42  0.041   0.135   0.0344  9900    0   0   0   0   1   -21.59  
-7.79   21.81   5.24; 
    43  44  0.0608  0.2454  0.06068 9900    0   0   0   0   1   -16.59  
-1.33   16.77   -3.79; 
    34  43  0.0413  0.1681  0.04226 9900    0   0   0   0   1   1.41    
1.63    -1.41   -5.67; 
    44  45  0.0224  0.0901  0.0224  9900    0   0   0   0   1   -32.77  
5.48    33.03   -6.62; 
    45  46  0.04    0.1356  0.0332  9900    0   0   0   0   1   -36.33  
-3.57   36.87   2.12; 
    46  47  0.038   0.127   0.0316  9900    0   0   0   0   1   -31.11  





    46  48  0.0601  0.189   0.0472  9900    0   0   0   0   1   -14.76  
-5.83   14.9    1.42; 
    47  49  0.0191  0.0625  0.01604 9900    0   0   0   0   1   -9.54   
-10.84  9.57    9.28; 
    42  49  0.0715  0.323   0.086   9900    0   0   0   0   1   -64.87  
5.24    68.04   0.37; 
    42  49  0.0715  0.323   0.086   9900    0   0   0   0   1   -64.87  
5.24    68.04   0.37; 
    45  49  0.0684  0.186   0.0444  9900    0   0   0   0   1   -49.7   
-2.08   51.44   2.31; 
    48  49  0.0179  0.0505  0.01258 9900    0   0   0   0   1   -34.9   
3.21    35.11   -3.93; 
    49  50  0.0267  0.0752  0.01874 9900    0   0   0   0   1   53.66   
13.43   -52.88  -13.14; 
    49  51  0.0486  0.137   0.0342  9900    0   0   0   0   1   66.63   
20.44   -64.35  -17.4; 
    51  52  0.0203  0.0588  0.01396 9900    0   0   0   0   1   28.56   
6.25    -28.37  -6.99; 
    52  53  0.0405  0.1635  0.04058 9900    0   0   0   0   1   10.37   
1.99    -10.32  -5.45; 
    53  54  0.0263  0.122   0.031   9900    0   0   0   0   1   -12.68  
-5.55   12.74   2.99; 
    49  54  0.073   0.289   0.0738  9900    0   0   0   0   1   37.77   
13.07   -36.58  -15.6; 
    49  54  0.0869  0.291   0.073   9900    0   0   0   0   1   37.74   
11.2    -36.38  -13.79; 
    54  55  0.0169  0.0707  0.0202  9900    0   0   0   0   1   7.07    
1.46    -7.06   -3.25; 
    54  56  0.00275 0.00955 0.00732 9900    0   0   0   0   1   18.53   
4.35    -18.52  -4.98; 
    55  56  0.00488 0.0151  0.00374 9900    0   0   0   0   1   -21.42  
-5.82   21.45   5.57; 
    56  57  0.0343  0.0966  0.0242  9900    0   0   0   0   1   -22.99  
-9.1    23.21   7.49; 
    50  57  0.0474  0.134   0.0332  9900    0   0   0   0   1   35.88   
9.14    -35.21  -10.49; 
    56  58  0.0343  0.0966  0.0242  9900    0   0   0   0   1   -6.67   
-3.69   6.69    1.53; 
    51  58  0.0255  0.0719  0.01788 9900    0   0   0   0   1   18.79   
3.16    -18.69  -4.53; 
    54  59  0.0503  0.2293  0.0598  9900    0   0   0   0   1   -30.38  
-7.51   30.9    4.26; 
    56  59  0.0825  0.251   0.0569  9900    0   0   0   0   1   -27.96  
-4.17   28.67   0.99; 
    56  59  0.0803  0.239   0.0536  9900    0   0   0   0   1   -29.31  
-3.91   30.07   1.13; 
    55  59  0.04739 0.2158  0.05646 9900    0   0   0   0   1   -34.52  
-8.26   35.16   5.88; 
    59  60  0.0317  0.145   0.0376  9900    0   0   0   0   1   -43.32  
3.57    43.94   -4.4; 
    59  61  0.0328  0.15    0.0388  9900    0   0   0   0   1   -51.72  
5.03    52.64   -4.63; 
    60  61  0.00264 0.0135  0.01456 9900    0   0   0   0   1   -112.07 





    60  62  0.0123  0.0561  0.01468 9900    0   0   0   0   1   -9.87   
-7.11   9.89    5.74; 
    61  62  0.00824 0.0376  0.0098  9900    0   0   0   0   1   25.49   
-13.86  -25.42  13.2; 
    63  59  0   0.0386  0   9900    0   0   0.96    0   1   151.77  
67.48   -151.77 -57.02; 
    63  64  0.00172 0.02    0.216   9900    0   0   0   0   1   -151.77 
-67.48  152.25  52.51; 
    64  61  0   0.0268  0   9900    0   0   0.985   0   1   30.54   
13.99   -30.54  -13.68; 
    38  65  0.00901 0.0986  1.046   9900    0   0   0   0   1   -181.28 
-57.63  184.49  -8.37; 
    64  65  0.00269 0.0302  0.38    9900    0   0   0   0   1   -182.79 
-66.49  183.78  40.06; 
    49  66  0.018   0.0919  0.0248  9900    0   0   0   0   1   -132.22 
4.33    135.22  8.32; 
    49  66  0.018   0.0919  0.0248  9900    0   0   0   0   1   -132.22 
4.33    135.22  8.32; 
    62  66  0.0482  0.218   0.0578  9900    0   0   0   0   1   -37.16  
-17.26  37.93   14.68; 
    62  67  0.0258  0.117   0.031   9900    0   0   0   0   1   -24.3   
-14.41  24.5    12.15; 
    65  66  0   0.037   0   9900    0   0   0.935   0   1   8.54    
72.25   -8.54   -70.55; 
    66  67  0.0224  0.1015  0.02682 9900    0   0   0   0   1   53.16   
19.27   -52.5   -19.15; 
    65  68  0.00138 0.016   0.638   9900    0   0   0   0   1   14.18   
-22.43  -14.18  -41.85; 
    47  69  0.0844  0.2778  0.07092 9900    0   0   0   0   1   -55.94  
11.63   58.68   -10.07; 
    49  69  0.0985  0.324   0.0828  9900    0   0   0   0   1   -46.54  
10.65   48.78   -12.06; 
    68  69  0   0.037   0   9900    0   0   0.935   0   1   -125.8  
112.82  125.8   -103.64; 
    69  70  0.03    0.127   0.122   9900    0   0   0   0   1   108.38  
16.07   -104.94 -13.98; 
    24  70  0.00221 0.4115  0.10198 9900    0   0   0   0   1   -6.22   
-2.97   6.22    -6.8; 
    70  71  0.00882 0.0355  0.00878 9900    0   0   0   0   1   16.65   
-12.38  -16.61  11.68; 
    24  72  0.0488  0.196   0.0488  9900    0   0   0   0   1   1.47    
3.31    -1.45   -7.98; 
    71  72  0.0446  0.18    0.04444 9900    0   0   0   0   1   10.6    
-0.94   -10.55  -3.15; 
    71  73  0.00866 0.0454  0.01178 9900    0   0   0   0   1   6.01    
-10.74  -6  9.65; 
    70  74  0.0401  0.1323  0.03368 9900    0   0   0   0   1   16.21   
12.89   -16.01  -15.42; 
    70  75  0.0428  0.141   0.036   9900    0   0   0   0   1   -0.13   
9.94    0.19    -13.17; 
    69  75  0.0405  0.122   0.124   9900    0   0   0   0   1   110.01  
20.49   -105.16 -18.31; 
    74  75  0.0123  0.0406  0.01034 9900    0   0   0   0   1   -51.99  





    76  77  0.0444  0.148   0.0368  9900    0   0   0   0   1   -61.15  
-21.04  63.21   24.39; 
    69  77  0.0309  0.101   0.1038  9900    0   0   0   0   1   62.21   
6.78    -61.05  -13.8; 
    75  77  0.0601  0.1999  0.04978 9900    0   0   0   0   1   -34.61  
-9.55   35.41   7.38; 
    77  78  0.00376 0.0124  0.01264 9900    0   0   0   0   1   45.39   
6.61    -45.32  -7.63; 
    78  79  0.00546 0.0244  0.00648 9900    0   0   0   0   1   -25.68  
-18.37  25.74   17.95; 
    77  80  0.017   0.0485  0.0472  9900    0   0   0   0   1   -96.57  
-37.41  98.34   37.53; 
    77  80  0.0294  0.105   0.0228  9900    0   0   0   0   1   -44.37  
-20.55  45.05   20.59; 
    79  80  0.0156  0.0704  0.0187  9900    0   0   0   0   1   -64.74  
-29.58  65.5    31.08; 
    68  81  0.00175 0.0202  0.808   9900    0   0   0   0   1   -44.15  
-4.61   44.2    -75.54; 
    81  80  0   0.037   0   9900    0   0   0.935   0   1   -44.2   
75.54   44.2    -73.05; 
    77  82  0.0298  0.0853  0.08174 9900    0   0   0   0   1   -3.03   
17.55   3.17    -25.28; 
    82  83  0.0112  0.03665 0.03796 9900    0   0   0   0   1   -47.22  
24.39   47.56   -26.99; 
    83  84  0.0625  0.132   0.0258  9900    0   0   0   0   1   -24.79  
14.69   25.35   -15.99; 
    83  85  0.043   0.148   0.0348  9900    0   0   0   0   1   -42.77  
12  43.67   -12.29; 
    84  85  0.0302  0.0641  0.01234 9900    0   0   0   0   1   -36.35  
8.99    36.79   -9.24; 
    85  86  0.035   0.123   0.0276  9900    0   0   0   0   1   17.17   
-7.35   -17.05  5.09; 
    86  87  0.02828 0.2074  0.0445  9900    0   0   0   0   1   -3.95   
-15.09  4   11.02; 
    85  88  0.02    0.102   0.0276  9900    0   0   0   0   1   -50.39  
7.6 50.93   -7.53; 
    85  89  0.0239  0.173   0.047   9900    0   0   0   0   1   -71.24  
0.68    72.49   3.73; 
    88  89  0.0139  0.0712  0.01934 9900    0   0   0   0   1   -98.93  
-2.47   100.33  7.7; 
    89  90  0.0518  0.188   0.0528  9900    0   0   0   0   1   58.22   
-4.72   -56.48  5.81; 
    89  90  0.0238  0.0997  0.106   9900    0   0   0   0   1   110.83  
-5.44   -107.93 7.07; 
    90  91  0.0254  0.0836  0.0214  9900    0   0   0   0   1   1.41    
4.42    -1.4    -6.46; 
    89  92  0.0099  0.0505  0.0548  9900    0   0   0   0   1   201.54  
-2.1    -197.56 16.96; 
    89  92  0.0393  0.1581  0.0414  9900    0   0   0   0   1   63.59   
-5.07   -62.02  7.29; 
    91  92  0.0387  0.1272  0.03268 9900    0   0   0   0   1   -8.6    
-6.63   8.64    3.59; 
    92  93  0.0258  0.0848  0.0218  9900    0   0   0   0   1   57.62   





    92  94  0.0481  0.158   0.0406  9900    0   0   0   0   1   52.17   
-15.21  -50.75  15.91; 
    93  94  0.0223  0.0732  0.01876 9900    0   0   0   0   1   44.72   
-19.5   -44.18  19.44; 
    94  95  0.0132  0.0434  0.0111  9900    0   0   0   0   1   40.86   
9.01    -40.62  -9.31; 
    80  96  0.0356  0.182   0.0494  9900    0   0   0   0   1   18.97   
21.07   -18.66  -24.62; 
    82  96  0.0162  0.053   0.0544  9900    0   0   0   0   1   -9.94   
-6.57   9.96    1.29; 
    94  96  0.0269  0.0869  0.023   9900    0   0   0   0   1   19.79   
-9.82   -19.66  7.98; 
    80  97  0.0183  0.0934  0.0254  9900    0   0   0   0   1   26.42   
25.75   -26.18  -27.19; 
    80  98  0.0238  0.108   0.0286  9900    0   0   0   0   1   28.95   
8.32    -28.74  -10.43; 
    80  99  0.0454  0.206   0.0546  9900    0   0   0   0   1   19.56   
8.17    -19.35  -12.94; 
    92  100 0.0648  0.295   0.0472  9900    0   0   0   0   1   31.5    
-16.53  -30.71  15.37; 
    94  100 0.0178  0.058   0.0604  9900    0   0   0   0   1   4.28    
-50.54  -3.87   45.81; 
    95  96  0.0171  0.0547  0.01474 9900    0   0   0   0   1   -1.38   
-21.69  1.45    20.51; 
    96  97  0.0173  0.0885  0.024   9900    0   0   0   0   1   -11.1   
-20.16  11.18   18.19; 
    98  100 0.0397  0.179   0.0476  9900    0   0   0   0   1   -5.26   
2.43    5.28    -7.3; 
    99  100 0.018   0.0813  0.0216  9900    0   0   0   0   1   -22.65  
-4.59   22.74   2.79; 
    100 101 0.0277  0.1262  0.0328  9900    0   0   0   0   1   -16.74  
22.9    16.98   -25.13; 
    92  102 0.0123  0.0559  0.01464 9900    0   0   0   0   1   44.65   
-8.39   -44.39  8.13; 
    101 102 0.0246  0.112   0.0294  9900    0   0   0   0   1   -38.98  
10.13   39.39   -11.13; 
    100 103 0.016   0.0525  0.0536  9900    0   0   0   0   1   121.75  
-22.15  -119.4  24.36; 
    100 104 0.0451  0.204   0.0541  9900    0   0   0   0   1   56.18   
10.65   -54.73  -9.41; 
    103 104 0.0466  0.1584  0.0407  9900    0   0   0   0   1   32.45   
13.87   -31.85  -15.83; 
    103 105 0.0535  0.1625  0.0408  9900    0   0   0   0   1   43.35   
12.85   -42.25  -13.48; 
    100 106 0.0605  0.229   0.062   9900    0   0   0   0   1   60.36   
9.48    -58.14  -7.12; 
    104 105 0.00994 0.0378  0.00986 9900    0   0   0   0   1   48.58   
2.63    -48.33  -2.61; 
    105 106 0.014   0.0547  0.01434 9900    0   0   0   0   1   8.86    
3.88    -8.85   -5.15; 
    105 107 0.053   0.183   0.0472  9900    0   0   0   0   1   26.75   
-2.37   -26.35  -0.55; 
    105 108 0.0261  0.0703  0.01844 9900    0   0   0   0   1   23.97   





    106 107 0.053   0.183   0.0472  9900    0   0   0   0   1   23.98   
-3.73   -23.65  0.55; 
    108 109 0.0105  0.0288  0.0076  9900    0   0   0   0   1   21.77   
-10.92  -21.71  10.39; 
    103 110 0.03906 0.1813  0.0461  9900    0   0   0   0   1   60.6    
8.35    -59.15  -6.15; 
    109 110 0.0278  0.0762  0.0202  9900    0   0   0   0   1   13.71   
-13.39  -13.61  11.77; 
    110 111 0.022   0.0755  0.02    9900    0   0   0   0   1   -35.7   
0.96    36  -1.84; 
    110 112 0.0247  0.064   0.062   9900    0   0   0   0   1   69.46   
-30.61  -68 28.51; 
    17  113 0.00913 0.0301  0.00768 9900    0   0   0   0   1   2.06    
5.9 -2.05   -6.65; 
    32  113 0.0615  0.203   0.0518  9900    0   0   0   0   1   4.12    
-17.8   -3.95   13.4; 
    32  114 0.0135  0.0612  0.01628 9900    0   0   0   0   1   9.37    
1.78    -9.36   -3.22; 
    27  115 0.0164  0.0741  0.01972 9900    0   0   0   0   1   20.72   
5.06    -20.64  -6.53; 
    114 115 0.0023  0.0104  0.00276 9900    0   0   0   0   1   1.36    
0.22    -1.36   -0.47; 
    68  116 0.00034 0.00405 0.164   9900    0   0   0   0   1   184.13  
-66.36  -184    51.32; 
    12  117 0.0329  0.14    0.0358  9900    0   0   0   0   1   20.15   
5.2 -20 -8; 
    75  118 0.0145  0.0481  0.01198 9900    0   0   0   0   1   40.21   
23.59   -39.87  -23.56; 
    76  118 0.0164  0.0544  0.01356 9900    0   0   0   0   1   -6.85   













File 7:  System Data for the IEEE 300 Bus System 
 
  
%%-----  Power Flow Data  -----%% 
%% system MVA base 
baseMVA = 100; 
  
%% bus data 
%   bus_i   type    Pd  Qd  Gs  Bs  area    Vm  Va  baseKV  zone    
Vmax    Vmin 
bus = [ 
    1   1   90  49  0   0   1   1.0284201   5.9673657   115 1   1.06    
0.94; 
    2   1   56  15  0   0   1   1.0353404   7.7549745   115 1   1.06    
0.94; 
    3   1   20  0   0   0   1   0.99709867  6.6570811   230 1   1.06    
0.94; 
    4   1   0   0   0   0   1   1.0308118   4.72827 345 1   1.06    
0.94; 
    5   1   353 130 0   0   1   1.0191091   4.7014024   115 1   1.06    
0.94; 
    6   1   120 41  0   0   1   1.0311961   7.0060622   115 1   1.06    
0.94; 
    7   1   0   0   0   0   1   0.99340771  6.205646    230 1   1.06    
0.94; 
    8   2   63  14  0   0   1   1.0153  2.4152753   115 1   1.06    
0.94; 
    9   1   96  43  0   0   1   1.0033857   2.8708582   115 1   1.06    
0.94; 
    10  2   153 33  0   0   1   1.0205  1.3631813   230 1   1.06    
0.94; 
    11  1   83  21  0   0   1   1.0056572   2.4812437   115 1   1.06    
0.94; 
    12  1   0   0   0   0   1   0.9973732   5.2302669   230 1   1.06    
0.94; 
    13  1   58  10  0   0   1   0.99767438  -0.53710356 115 1   1.06    
0.94; 
    14  1   160 60  0   0   1   0.99916991  -4.7958379  115 1   1.06    
0.94; 
    15  1   126.7   23  0   0   1   1.0343913   -8.5669926  115 1   
1.06    0.94; 
    16  1   0   0   0   0   1   1.031587    -2.6223191  345 1   1.06    
0.94; 
    17  1   561 220 0   0   1   1.0649062   -13.08475   115 1   1.06    
0.94; 
    19  1   0   0   0   0   1   0.98192356  1.0887043   230 1   1.06    
0.94; 
    20  2   605 120 0   0   1   1.001   -2.4469348  115 1   1.06    
0.94; 






    22  1   81  23  0   0   1   0.99627018  -1.9599432  115 1   1.06    
0.94; 
    23  1   21  7   0   0   1   1.0500977   3.9514526   115 1   1.06    
0.94; 
    24  1   0   0   0   0   1   1.0056556   6.0330258   230 1   1.06    
0.94; 
    25  1   45  12  0   0   1   1.0233535   1.4527645   115 1   1.06    
0.94; 
    26  1   28  9   0   0   1   0.9985771   -1.72104    115 1   1.06    
0.94; 
    27  1   69  13  0   0   1   0.97503526  -4.8825658  115 1   1.06    
0.94; 
    33  1   55  6   0   0   1   1.0245648   -12.001874  115 1   1.06    
0.94; 
    34  1   0   0   0   0   1   1.041441    -7.9009006  345 1   1.06    
0.94; 
    35  1   0   0   0   0   1   0.9756876   -25.681733  115 1   1.06    
0.94; 
    36  1   0   0   0   0   1   1.0011699   -22.518812  230 1   1.06    
0.94; 
    37  1   85  32  0   0   1   1.0201582   -11.21446   115 1   1.06    
0.94; 
    38  1   155 18  0   0   1   1.0203116   -12.538577  115 1   1.06    
0.94; 
    39  1   0   0   0   0   1   1.0536106   -5.7730479  345 1   1.06    
0.94; 
    40  1   46  -21 0   0   1   1.0216547   -12.760874  115 1   1.06    
0.94; 
    41  1   86  0   0   0   1   1.0292829   -10.425402  115 1   1.06    
0.94; 
    42  1   0   0   0   0   1   1.0449441   -7.4065001  345 1   1.06    
0.94; 
    43  1   39  9   0   0   1   1.0007318   -16.76336   115 1   1.06    
0.94; 
    44  1   195 29  0   0   1   1.008735    -17.431011  115 1   1.06    
0.94; 
    45  1   0   0   0   0   1   1.0216462   -14.690343  230 1   1.06    
0.94; 
    46  1   0   0   0   0   1   1.0345148   -11.697007  345 1   1.06    
0.94; 
    47  1   58  11.8    0   0   1   0.97787738  -23.163003  115 1   
1.06    0.94; 
    48  1   41  19  0   0   1   1.0019585   -16.120719  115 1   1.06    
0.94; 
    49  1   92  26  0   0   1   1.0474994   -2.9445359  115 1   1.06    
0.94; 
    51  1   -5  5   0   0   1   1.0253877   -8.1346505  115 1   1.06    
0.94; 
    52  1   61  28  0   0   1   0.99800314  -11.8395    115 1   1.06    
0.94; 
    53  1   69  3   0   0   1   0.9960348   -17.578761  115 1   1.06    
0.94; 






    55  1   22  10  0   0   1   1.0151464   -12.187459  115 1   1.06    
0.94; 
    57  1   98  20  0   0   1   1.0334901   -7.9659047  115 1   1.06    
0.94; 
    58  1   14  1   0   0   1   0.99182215  -5.9588855  115 1   1.06    
0.94; 
    59  1   218 106 0   0   1   0.9788601   -5.2524479  115 1   1.06    
0.94; 
    60  1   0   0   0   0   1   1.0247163   -9.5147997  230 1   1.06    
0.94; 
    61  1   227 110 0   0   1   0.99065365  -3.4331826  115 1   1.06    
0.94; 
    62  1   0   0   0   0   1   1.0160397   -1.061556   230 1   1.06    
0.94; 
    63  2   70  30  0   0   1   0.9583  -17.588618  115 1   1.06    
0.94; 
    64  1   0   0   0   0   1   0.94795568  -12.935512  230 1   1.06    
0.94; 
    69  1   0   0   0   0   1   0.96269792  -26.471665  115 1   1.06    
0.94; 
    70  1   56  20  0   0   1   0.95131846  -35.123758  115 1   1.06    
0.94; 
    71  1   116 38  0   0   1   0.9793907   -29.844566  115 1   1.06    
0.94; 
    72  1   57  19  0   0   1   0.96961424  -27.441242  115 1   1.06    
0.94; 
    73  1   224 71  0   0   1   0.97761048  -25.737286  115 1   1.06    
0.94; 
    74  1   0   0   0   0   1   0.9964883   -21.943015  230 1   1.06    
0.94; 
    76  2   208 107 0   0   1   0.9632  -26.502973  115 1   1.06    
0.94; 
    77  1   74  28  0   0   1   0.9837873   -24.911008  115 1   1.06    
0.94; 
    78  1   0   0   0   0   1   0.99002339  -24.034603  115 1   1.06    
0.94; 
    79  1   48  14  0   0   1   0.98201234  -25.011278  115 1   1.06    
0.94; 
    80  1   28  7   0   0   1   0.98724242  -24.817184  115 1   1.06    
0.94; 
    81  1   0   0   0   0   1   1.0341269   -18.756694  345 1   1.06    
0.94; 
    84  2   37  13  0   0   1   1.025   -17.147782  115 1   1.06    
0.94; 
    85  1   0   0   0   0   1   0.98711211  -17.765062  230 1   1.06    
0.94; 
    86  1   0   0   0   0   1   0.99081794  -14.24794   230 1   1.06    
0.94; 
    87  1   0   0   0   0   1   0.99195364  -7.7927294  230 1   1.06    
0.94; 
    88  1   0   0   0   0   1   1.015248    -20.866805  230 1   1.06    
0.94; 
    89  1   44.2    0   0   0   1   1.0317244   -11.142914  115 1   





    90  1   66  0   0   0   1   1.0272308   -11.234891  115 1   1.06    
0.94; 
    91  2   17.4    0   0   0   1   1.052   -9.4369864  115 1   1.06    
0.94; 
    92  2   15.8    0   0   0   1   1.052   -6.2438971  115 1   1.06    
0.94; 
    94  1   60.3    0   0   0   1   0.99294501  -9.4493156  115 1   
1.06    0.94; 
    97  1   39.9    0   0   0   1   1.0182244   -13.287084  115 1   
1.06    0.94; 
    98  2   66.7    0   0   0   1   1   -14.664862  115 1   1.06    
0.94; 
    99  1   83.5    0   0   0   1   0.98935846  -20.375257  115 1   
1.06    0.94; 
    100 1   0   0   0   0   1   1.005986    -14.503328  115 1   1.06    
0.94; 
    102 1   77.8    0   0   0   1   1.0007076   -15.292575  115 1   
1.06    0.94; 
    103 1   32  0   0   0   1   1.0287588   -12.118075  115 1   1.06    
0.94; 
    104 1   8.6 0   0   0   1   0.99573674  -17.401629  115 1   1.06    
0.94; 
    105 1   49.6    0   0   0   1   1.0222669   -13.001711  115 1   
1.06    0.94; 
    107 1   4.6 0   0   0   1   1.0094612   -16.081783  115 1   1.06    
0.94; 
    108 2   112.1   0   0   0   1   0.99    -20.363463  115 1   1.06    
0.94; 
    109 1   30.7    0   0   0   1   0.97524473  -26.29162   115 1   
1.06    0.94; 
    110 1   63  0   0   0   1   0.97321291  -24.931581  115 1   1.06    
0.94; 
    112 1   19.6    0   0   0   1   0.97447292  -29.273912  115 1   
1.06    0.94; 
    113 1   26.2    0   0   0   1   0.97015525  -25.447111  115 1   
1.06    0.94; 
    114 1   18.2    0   0   0   1   0.97681203  -29.209198  115 1   
1.06    0.94; 
    115 1   0   0   0   0   1   0.96028205  -13.548487  115 2   1.06    
0.94; 
    116 1   0   0   0   0   1   1.0248608   -12.666916  115 2   1.06    
0.94; 
    117 1   0   0   0   325 1   0.93482897  -4.6991842  115 2   1.06    
0.94; 
    118 1   14.1    650 0   0   1   0.92985306  -4.1015733  115 2   
1.06    0.94; 
    119 2   0   0   0   0   1   1.0435  5.1873384   115 2   1.06    
0.94; 
    120 1   777 215 0   55  1   0.95843732  -8.7492099  115 2   1.06    
0.94; 
    121 1   535 55  0   0   1   0.9871111   -12.614836  115 2   1.06    
0.94; 
    122 1   229.1   11.8    0   0   1   0.97279608  -14.343069  115 2   





    123 1   78  1.4 0   0   1   1.0005879   -17.613437  115 2   1.06    
0.94; 
    124 2   276.4   59.3    0   0   1   1.0233  -13.46446   115 2   
1.06    0.94; 
    125 2   514.8   82.7    0   0   1   1.0103  -18.406507  115 2   
1.06    0.94; 
    126 1   57.9    5.1 0   0   1   0.99779545  -12.84268   115 2   
1.06    0.94; 
    127 1   380.8   37  0   0   1   1.0001289   -10.501804  230 2   
1.06    0.94; 
    128 1   0   0   0   0   1   1.0024061   -4.7558941  230 2   1.06    
0.94; 
    129 1   0   0   0   0   1   1.0028247   -4.3771375  230 2   1.06    
0.94; 
    130 1   0   0   0   0   1   1.0191358   5.5778255   230 2   1.06    
0.94; 
    131 1   0   0   0   0   1   0.98614235  6.0736511   230 2   1.06    
0.94; 
    132 1   0   0   0   0   1   1.0045512   3.0638164   230 2   1.06    
0.94; 
    133 1   0   0   0   0   1   1.0019983   -5.4389917  230 2   1.06    
0.94; 
    134 1   0   0   0   0   1   1.0220757   -8.022236   230 2   1.06    
0.94; 
    135 1   169.2   41.6    0   0   1   1.0193372   -6.7339491  230 2   
1.06    0.94; 
    136 1   55.2    18.2    0   0   1   1.0475862   1.5630101   230 2   
1.06    0.94; 
    137 1   273.6   99.8    0   0   1   1.0470881   -1.4315074  230 2   
1.06    0.94; 
    138 2   1019.2  135.2   0   0   1   1.055   -6.3307693  230 2   
1.06    0.94; 
    139 1   595 83.3    0   0   1   1.0117085   -3.5447336  115 2   
1.06    0.94; 
    140 1   387.7   114.7   0   0   1   1.0429914   -3.4120772  230 2   
1.06    0.94; 
    141 2   145 58  0   0   1   1.051   0.073647426 230 2   1.06    
0.94; 
    142 1   56.5    24.5    0   0   1   1.0155096   -2.7418528  230 2   
1.06    0.94; 
    143 2   89.5    35.5    0   0   1   1.0435  4.0618361   230 2   
1.06    0.94; 
    144 1   0   0   0   0   1   1.0161066   -0.66089853 230 2   1.06    
0.94; 
    145 1   24  14  0   0   1   1.008106    -0.12994164 230 2   1.06    
0.94; 
    146 2   0   0   0   0   1   1.0528  4.3469524   230 2   1.06    
0.94; 
    147 2   0   0   0   0   1   1.0528  8.3890067   230 2   1.06    
0.94; 
    148 1   63  25  0   0   1   1.0577186   0.30624859  230 2   1.06    
0.94; 






    150 1   0   0   0   0   1   0.98692646  6.3552045   230 2   1.06    
0.94; 
    151 1   0   0   0   0   1   1.0048327   4.1503611   230 2   1.06    
0.94; 
    152 2   17  9   0   0   1   1.0535  9.2639323   230 2   1.06    
0.94; 
    153 2   0   0   0   0   1   1.0435  10.483648   230 2   1.06    
0.94; 
    154 1   70  5   0   34.5    1   0.96641683  -1.7757271  115 2   
1.06    0.94; 
    155 1   200 50  0   0   1   1.0177243   6.7743578   230 2   1.06    
0.94; 
    156 2   75  50  0   0   1   0.963   5.1687962   115 2   1.06    
0.94; 
    157 1   123.5   -24.3   0   0   1   0.98447253  -11.905024  230 2   
1.06    0.94; 
    158 1   0   0   0   0   1   0.9987086   -11.380706  230 2   1.06    
0.94; 
    159 1   33  16.5    0   0   1   0.98664414  -9.7983143  230 2   
1.06    0.94; 
    160 1   0   0   0   0   1   0.999801    -12.530175  230 2   1.06    
0.94; 
    161 1   35  15  0   0   1   1.0360821   8.8670444   230 2   1.06    
0.94; 
    162 1   85  24  0   0   1   0.99182023  18.523901   230 2   1.06    
0.94; 
    163 1   0   0.4 0   0   1   1.0410106   2.9292526   230 2   1.06    
0.94; 
    164 1   0   0   0   -212    1   0.98391392  9.6844625   230 2   
1.06    0.94; 
    165 1   0   0   0   0   1   1.0002115   26.331973   230 2   1.06    
0.94; 
    166 1   0   0   0   -103    1   0.99725443  30.243733   230 2   
1.06    0.94; 
    167 1   299.9   95.7    0   0   1   0.97149218  -6.8852585  230 2   
1.06    0.94; 
    168 1   0   0   0   0   1   1.0024311   -4.7789226  230 2   1.06    
0.94; 
    169 1   0   0   0   0   1   0.98786447  -6.6565185  230 2   1.06    
0.94; 
    170 2   481.8   205 0   0   1   0.929   0.10769672  115 2   1.06    
0.94; 
    171 2   763.6   291.1   0   0   1   0.9829  -9.9139003  115 2   
1.06    0.94; 
    172 1   26.5    0   0   0   1   1.0244661   -6.1995819  115 2   
1.06    0.94; 
    173 1   163.5   43  0   53  1   0.98365426  -12.728783  115 2   
1.06    0.94; 
    174 1   0   0   0   0   1   1.0622136   -2.6666747  115 2   1.06    
0.94; 
    175 1   176 83  0   0   1   0.97308089  -7.1803141  115 2   1.06    
0.94; 






    177 2   28  12  0   0   1   1.0077  0.64567108  115 2   1.06    
0.94; 
    178 1   427.4   173.6   0   0   1   0.93979559  -6.5368338  115 2   
1.06    0.94; 
    179 1   74  29  0   45  1   0.96991028  -9.3376014  115 2   1.06    
0.94; 
    180 1   69.5    49.3    0   0   1   0.97933019  -3.0650678  115 2   
1.06    0.94; 
    181 1   73.4    0   0   0   1   1.0518236   -1.3032334  230 2   
1.06    0.94; 
    182 1   240.7   89  0   0   1   1.0446277   -4.1651262  230 2   
1.06    0.94; 
    183 1   40  4   0   0   1   0.97164487  7.1450605   115 2   1.06    
0.94; 
    184 1   136.8   16.6    0   0   1   1.0385893   -6.8244977  230 2   
1.06    0.94; 
    185 2   0   0   0   0   1   1.0522  -4.3101142  230 2   1.06    
0.94; 
    186 2   59.8    24.3    0   0   1   1.065   2.1943323   230 2   
1.06    0.94; 
    187 2   59.8    24.3    0   0   1   1.065   1.4189876   230 2   
1.06    0.94; 
    188 1   182.6   43.6    0   0   1   1.0532818   -0.70118486 230 2   
1.06    0.94; 
    189 1   7   2   0   0   1   1.0027574   -26.013343  66  3   1.06    
0.94; 
    190 2   0   0   0   -150    1   1.0551  -20.416635  345 3   1.06    
0.94; 
    191 2   489 53  0   0   1   1.0435  12.45166    230 3   1.06    
0.94; 
    192 1   800 72  0   0   1   0.93745823  -10.977566  230 3   1.06    
0.94; 
    193 1   0   0   0   0   1   0.99823572  -27.47034   66  3   1.06    
0.94; 
    194 1   0   0   0   0   1   1.0489841   -19.044844  345 3   1.06    
0.94; 
    195 1   0   0   0   0   1   1.0359031   -20.58084   345 3   1.06    
0.94; 
    196 1   10  3   0   0   1   0.97399332  -24.228632  115 3   1.06    
0.94; 
    197 1   43  14  0   0   1   0.99247332  -23.061715  115 3   1.06    
0.94; 
    198 2   64  21  0   0   1   1.015   -20.094334  115 3   1.06    
0.94; 
    199 1   35  12  0   0   1   0.95431309  -25.446223  115 3   1.06    
0.94; 
    200 1   27  12  0   0   1   0.95617352  -25.367061  115 3   1.06    
0.94; 
    201 1   41  14  0   0   1   0.97403173  -29.23312   66  1   1.06    
0.94; 
    202 1   38  13  0   0   1   0.99083864  -24.969407  66  3   1.06    
0.94; 






    204 1   72  24  0   0   1   0.96670946  -29.548671  66  3   1.06    
0.94; 
    205 1   0   -5  0   0   1   0.98555369  -28.515773  66  3   1.06    
0.94; 
    206 1   12  2   0   0   1   1.0037681   -28.473222  66  3   1.06    
0.94; 
    207 1   -21 -14.2   0   0   1   1.0185554   -28.295079  66  1   
1.06    0.94; 
    208 1   7   2   0   0   1   0.9994401   -26.998016  66  3   1.06    
0.94; 
    209 1   38  13  0   0   1   1.0047743   -25.614149  66  3   1.06    
0.94; 
    210 1   0   0   0   0   1   0.98046241  -23.602843  115 3   1.06    
0.94; 
    211 1   96  7   0   0   1   1.0018205   -22.971493  115 3   1.06    
0.94; 
    212 1   0   0   0   0   1   1.0132619   -22.203041  138 3   1.06    
0.94; 
    213 2   0   0   0   0   1   1.01    -11.379229  16.5    3   1.06    
0.94; 
    214 1   22  16  0   0   1   0.99186275  -17.237963  138 3   1.06    
0.94; 
    215 1   47  26  0   0   1   0.98663174  -19.950984  138 3   1.06    
0.94; 
    216 1   176 105 0   0   1   0.97510977  -22.271381  138 3   1.06    
0.94; 
    217 1   100 75  0   0   1   1.0215247   -21.986763  138 3   1.06    
0.94; 
    218 1   131 96  0   0   1   1.0075467   -22.421759  138 3   1.06    
0.94; 
    219 1   0   0   0   0   1   1.0554202   -20.947381  345 3   1.06    
0.94; 
    220 2   285 100 0   0   1   1.008   -21.519795  138 3   1.06    
0.94; 
    221 2   171 70  0   0   1   1   -22.285142  138 3   1.06    0.94; 
    222 2   328 188 0   0   1   1.05    -22.963879  20  3   1.06    
0.94; 
    223 1   428 232 0   0   1   0.9965511   -22.495533  138 3   1.06    
0.94; 
    224 1   173 99  0   0   1   1.0002539   -21.349747  230 3   1.06    
0.94; 
    225 1   410 40  0   0   1   0.94527577  -11.141551  230 3   1.06    
0.94; 
    226 1   0   0   0   0   1   1.0180054   -21.405486  230 3   1.06    
0.94; 
    227 2   538 369 0   0   1   1   -27.016144  27  3   1.06    0.94; 
    228 1   223 148 0   0   1   1.0423565   -20.736935  138 3   1.06    
0.94; 
    229 1   96  46  0   0   1   1.0495519   -19.741353  138 3   1.06    
0.94; 
    230 2   0   0   0   0   1   1.04    -13.619913  20  3   1.06    
0.94; 
    231 1   159 107 0   -300    1   1.0535408   -21.020282  345 3   





    232 1   448 143 0   0   1   1.0414665   -22.994252  138 3   1.06    
0.94; 
    233 2   404 212 0   0   1   1   -25.695865  66  3   1.06    0.94; 
    234 1   572 244 0   0   1   1.0387058   -20.690596  138 3   1.06    
0.94; 
    235 1   269 157 0   0   1   1.0095147   -20.823124  138 3   1.06    
0.94; 
    236 2   0   0   0   0   1   1.0165  -15.195199  20  3   1.06    
0.94; 
    237 1   0   0   0   0   1   1.05585 -20.89753   345 3   1.06    
0.94; 
    238 2   255 149 0   -150    1   1.01    -20.735342  138 3   1.06    
0.94; 
    239 2   0   0   0   0   1   1   -15.656529  138 3   1.06    0.94; 
    240 1   0   0   0   -140    1   1.0237763   -19.933893  230 3   
1.06    0.94; 
    241 2   0   0   0   0   1   1.05    -16.303675  20  3   1.06    
0.94; 
    242 2   0   0   0   0   1   0.993   -17.226315  138 3   1.06    
0.94; 
    243 2   8   3   0   0   1   1.01    -18.949247  66  3   1.06    
0.94; 
    244 1   0   0   0   0   1   0.99217788  -19.887857  66  3   1.06    
0.94; 
    245 1   61  30  0   0   1   0.97113952  -20.577253  66  3   1.06    
0.94; 
    246 1   77  33  0   0   1   0.96519061  -21.416127  66  3   1.06    
0.94; 
    247 1   61  30  0   0   1   0.96909532  -21.330415  66  3   1.06    
0.94; 
    248 1   29  14  0   45.6    1   0.97699943  -24.809781  66  3   
1.06    0.94; 
    249 1   29  14  0   0   1   0.97622683  -25.233346  66  3   1.06    
0.94; 
    250 1   -23 -17 0   0   1   1.0205324   -23.37895   66  3   1.06    
0.94; 
    281 1   -33.1   -29.4   0   0   1   1.0251254   -19.861083  230 3   
1.06    0.94; 
    319 1   115.8   -24 0   0   1   1.0152091   1.4877359   230 1   
1.06    0.94; 
    320 1   2.4 -12.6   0   0   1   1.0145896   -2.2214129  115 1   
1.06    0.94; 
    322 1   2.4 -3.9    0   0   1   1.0004328   -17.690493  115 1   
1.06    0.94; 
    323 1   -14.9   26.5    0   0   1   0.98088966  -13.748219  230 1   
1.06    0.94; 
    324 1   24.7    -1.2    0   0   1   0.97494492  -23.52183   115 1   
1.06    0.94; 
    526 1   145.3   -34.9   0   0   1   0.94287289  -34.277013  115 1   
1.06    0.94; 
    528 1   28.1    -20.5   0   0   1   0.97238655  -37.542549  115 1   
1.06    0.94; 






    552 1   -11.1   -1.4    0   0   1   1.0009207   -23.330355  115 1   
1.06    0.94; 
    562 1   50.5    17.4    0   0   1   0.97772801  -27.944172  230 1   
1.06    0.94; 
    609 1   29.6    0.6 0   0   1   0.95832547  -28.759596  115 1   
1.06    0.94; 
    664 1   -113.7  76.7    0   0   1   1.0310283   -16.832788  345 3   
1.06    0.94; 
    1190    1   100.31  29.17   0   0   1   1.0128756   3.9248317   86  
2   1.06    0.94; 
    1200    1   -100    34.17   0   0   1   1.0244381   -7.5030596  86  
2   1.06    0.94; 
    1201    1   0   0   0   0   1   1.0121965   -15.156394  115 2   
1.06    0.94; 
    2040    1   0   0   0   0   1   0.96948487  -24.700954  115 3   
1.06    0.94; 
    7001    2   0   0   0   0   1   1.0507  10.809195   13.8    1   
1.06    0.94; 
    7002    2   0   0   0   0   1   1.0507  12.501927   13.8    1   
1.06    0.94; 
    7003    2   0   0   0   0   1   1.0323  13.774492   13.8    1   
1.06    0.94; 
    7011    2   0   0   0   0   1   1.0145  5.0091249   13.8    1   
1.06    0.94; 
    7012    2   0   0   0   0   1   1.0507  11.589074   13.8    1   
1.06    0.94; 
    7017    2   0   0   0   0   1   1.0507  -10.450931  13.8    1   
1.06    0.94; 
    7023    2   0   0   0   0   1   1.0507  6.1616013   13.8    1   
1.06    0.94; 
    7024    2   0   0   0   0   1   1.029   12.607988   13.8    1   
1.06    0.94; 
    7039    2   0   0   0   0   1   1.05    2.1461977   20  1   1.06    
0.94; 
    7044    2   0   0   0   0   1   1.0145  -13.880901  13.8    1   
1.06    0.94; 
    7049    3   0   0   0   0   1   1.0507  0   13.8    1   1.06    
0.94; 
    7055    2   0   0   0   0   1   0.9967  -7.4755846  13.8    1   
1.06    0.94; 
    7057    2   0   0   0   0   1   1.0212  -3.4109845  13.8    1   
1.06    0.94; 
    7061    2   0   0   0   0   1   1.0145  2.0022899   13.8    1   
1.06    0.94; 
    7062    2   0   0   0   0   1   1.0017  5.8305443   13.8    1   
1.06    0.94; 
    7071    2   0   0   0   0   1   0.9893  -25.315264  13.8    1   
1.06    0.94; 
    7130    2   0   0   0   0   1   1.0507  19.043782   13.8    2   
1.06    0.94; 
    7139    2   0   0   0   0   1   1.0507  2.7689424   13.8    2   
1.06    0.94; 
    7166    2   0   0   0   0   1   1.0145  35.072371   13.8    2   





    9001    1   0   0   0   0   1   1.0117741   -11.234668  115 9   
1.06    0.94; 
    9002    2   4.2 0   0   0   1   0.9945  -18.843734  6.6 9   1.06    
0.94; 
    9003    1   2.71    0.94    0.14    2.4 1   0.98333536  -19.673102  
6.6 9   1.06    0.94; 
    9004    1   0.86    0.28    0   0   1   0.97682546  -19.810276  6.6 
9   1.06    0.94; 
    9005    1   0   0   0   0   1   1.0117109   -11.308078  115 9   
1.06    0.94; 
    9006    1   0   0   0   0   1   1.0029239   -17.41219   6.6 9   
1.06    0.94; 
    9007    1   0   0   0   0   1   0.99138658  -18.673221  6.6 9   
1.06    0.94; 
    9012    1   0   0   0   0   1   1.0022801   -17.252921  6.6 9   
1.06    0.94; 
    9021    1   4.75    1.56    0   0   1   0.98872154  -19.064384  6.6 
9   1.06    0.94; 
    9022    1   1.53    0.53    0.08    0   1   0.96488444  -21.636828  
0.6 9   1.06    0.94; 
    9023    1   0   0   0   0   1   0.97470356  -19.37355   6.6 9   
1.06    0.94; 
    9024    1   1.35    0.47    0.07    0   1   0.97050394  -21.409735  
0.6 9   1.06    0.94; 
    9025    1   0.45    0.16    0.02    0   1   0.9647562   -20.43472   
0.6 9   1.06    0.94; 
    9026    1   0.45    0.16    0.02    0   1   0.96560609  -20.345459  
0.6 9   1.06    0.94; 
    9031    1   1.84    0.64    0.1 0   1   0.93174173  -25.016104  0.6 
9   1.06    0.94; 
    9032    1   1.39    0.48    0.07    0   1   0.94407447  -23.827209  
0.6 9   1.06    0.94; 
    9033    1   1.89    0.65    0.1 0   1   0.92879926  -25.331372  0.6 
9   1.06    0.94; 
    9034    1   1.55    0.54    0.08    1.72    1   0.99724012  -
21.086783  0.6 9   1.06    0.94; 
    9035    1   1.66    0.58    0.09    0   1   0.95042229  -23.172186  
0.6 9   1.06    0.94; 
    9036    1   3.03    1   0   0   1   0.95969914  -22.658299  2.3 9   
1.06    0.94; 
    9037    1   1.86    0.64    0.1 0   1   0.957027    -22.579442  0.6 
9   1.06    0.94; 
    9038    1   2.58    0.89    0.14    0   1   0.93915972  -24.411033  
0.6 9   1.06    0.94; 
    9041    1   1.01    0.35    0.05    0   1   0.9635546   -21.311849  
0.6 9   1.06    0.94; 
    9042    1   0.81    0.28    0.04    0   1   0.95026681  -22.476392  
0.6 9   1.06    0.94; 
    9043    1   1.6 0.52    0   0   1   0.96468336  -21.414183  2.3 9   
1.06    0.94; 
    9044    1   0   0   0   0   1   0.97900742  -19.770177  6.6 9   
1.06    0.94; 
    9051    2   35.81   0   0   0   1   1   -19.381415  13.8    9   





    9052    1   30  23  0   0   1   0.97862653  -17.232942  13.8    9   
1.06    0.94; 
    9053    2   26.48   0   0   0   1   1   -17.668442  13.8    9   
1.06    0.94; 
    9054    2   0   0   0   0   1   1   -6.8121637  13.8    9   1.06    
0.94; 
    9055    2   0   0   0   0   1   1   -7.5231769  13.8    9   1.06    
0.94; 
    9071    1   1.02    0.35    0.05    0   1   0.97543119  -20.458605  
0.6 9   1.06    0.94; 
    9072    1   1.02    0.35    0.05    0   1   0.98046024  -19.904824  
0.6 9   1.06    0.94; 
    9121    1   3.8 1.25    0   0   1   0.97988769  -19.277095  6.6 9   
1.06    0.94; 
    9533    1   1.19    0.41    0.1 0   1   1.0405173   -18.182256  2.3 
9   1.06    0.94; 
]; 
  
%% generator data 
%   bus Pg  Qg  Qmax    Qmin    Vg  mBase   status  Pmax    Pmin 
gen = [ 
    8   0   9.84766 10  -10 1.0153  100 1   100 0; 
    10  0   20.0087 20  -20 1.0205  100 1   100 0; 
    20  0   20.3004 20  -20 1.001   100 1   100 0; 
    63  0   24.9702 25  -25 0.9583  100 1   100 0; 
    76  0   34.2649 35  12  0.9632  100 1   100 0; 
    84  375 132.924 240 -240    1.025   100 1   475 0; 
    91  155 44.0288 96  -11 1.052   100 1   255 0; 
    92  290 30.9624 153 -153    1.052   100 1   390 0; 
    98  68  -10.6932    56  -30 1   100 1   168 0; 
    108 117 20.6413 77  -24 0.99    100 1   217 0; 
    119 1930    1050.7  1500    -500    1.0435  100 1   2030    0; 
    124 240 119.946 120 -60 1.0233  100 1   340 0; 
    125 0   199.836 200 -25 1.0103  100 1   100 0; 
    138 0   228.613 350 -125    1.055   100 1   100 0; 
    141 281 65.0988 75  -50 1.051   100 1   381 0; 
    143 696 123.78  300 -100    1.0435  100 1   796 0; 
    146 84  34.9978 35  -15 1.0528  100 1   184 0; 
    147 217 -49.9639    100 -50 1.0528  100 1   317 0; 
    149 103 49.9697 50  -25 1.0735  100 1   203 0; 
    152 372 -49.9279    175 -50 1.0535  100 1   472 0; 
    153 216 -23.8388    90  -50 1.0435  100 1   316 0; 
    156 0   15.0259 15  -10 0.963   100 1   100 0; 
    170 205 90.2063 90  -40 0.929   100 1   305 0; 
    171 0   150.087 150 -50 0.9829  100 1   100 0; 
    176 228 39.7184 90  -45 1.0522  100 1   328 0; 
    177 84  34.9896 35  -15 1.0077  100 1   184 0; 
    185 200 33.2616 80  -50 1.0522  100 1   300 0; 
    186 1200    237.265 400 -100    1.065   100 1   1300    0; 
    187 1200    278.322 400 -100    1.065   100 1   1300    0; 
    190 475 -66.911 300 -300    1.0551  100 1   575 0; 
    191 1973    692.067 1000    -1000   1.0435  100 1   2073    0; 





    213 272 44.0825 150 -150    1.01    100 1   372 0; 
    220 100 35.7209 60  -60 1.008   100 1   200 0; 
    221 450 160.314 320 -320    1   100 1   550 0; 
    222 250 161.385 300 -300    1.05    100 1   350 0; 
    227 303 262.958 300 -300    1   100 1   403 0; 
    230 345 42.5314 250 -250    1.04    100 1   445 0; 
    233 300 132.534 500 -500    1   100 1   400 0; 
    236 600 300.232 300 -300    1.0165  100 1   700 0; 
    238 250 164.077 200 -200    1.01    100 1   350 0; 
    239 550 68.3848 400 -400    1   100 1   650 0; 
    241 575.43  -35.4425    600 -600    1.05    100 1   675.43  0; 
    242 170 51.7619 100 40  0.993   100 1   270 0; 
    243 84  52.2004 80  40  1.01    100 1   184 0; 
    7001    467 139.608 210 -210    1.0507  100 1   567 0; 
    7002    623 93.4227 280 -280    1.0507  100 1   723 0; 
    7003    1210    420.017 420 -420    1.0323  100 1   1310    0; 
    7011    234 51.814  100 -100    1.0145  100 1   334 0; 
    7012    372 200.249 224 -224    1.0507  100 1   472 0; 
    7017    330 348.048 350 0   1.0507  100 1   430 0; 
    7023    185 6.32026 120 0   1.0507  100 1   285 0; 
    7024    410 106.669 224 -224    1.029   100 1   510 0; 
    7039    500 153.345 200 -200    1.05    100 1   600 0; 
    7044    37  41.5625 42  0   1.0145  100 1   137 0; 
    7049    455.946 38.8384 10  0   1.0507  100 1   2399.01 0; 
    7055    45  25.0135 25  0   0.9967  100 1   145 0; 
    7057    165 89.9066 90  -90 1.0212  100 1   265 0; 
    7061    400 120.635 150 -150    1.0145  100 1   500 0; 
    7062    400 150.005 150 0   1.0017  100 1   500 0; 
    7071    116 86.9302 87  0   0.9893  100 1   216 0; 
    7130    1292    324.366 600 -100    1.0507  100 1   1392    0; 
    7139    700 283.927 325 -125    1.0507  100 1   800 0; 
    7166    553 136.924 300 -200    1.0145  100 1   653 0; 
    9002    0   2.00378 2   -2  0.9945  100 1   100 0; 
    9051    0   12.1975 17.35   -17.35  1   100 1   100 0; 
    9053    0   11.1682 12.83   -12.8   1   100 1   100 0; 
    9054    50  22.0048 38  -38 1   100 1   150 0; 
    9055    8   4.07232 6   -6  1   100 1   108 0; 
]; 
  
%% branch data 
%   fbus    tbus    r   x   b   rateA   rateB   rateC   ratio   angle   
status  Pf  Qf  Pt  Qt 
branch = [ 
    37  9001    6e-005  0.00046 0   9900    0   75  1.0082  0   1   
79.6325 8.7266  -79.6287    -8.6978; 
    9001    9005    0.0008  0.00348 0   9900    0   0   0   0   1   
36.2022 -6.4602 -36.1917    6.5062; 
    9001    9006    0.02439 0.43682 0   9900    0   0   0.9668  0   1   
26.4347 10.3635 -26.2552    -7.1480; 
    9001    9012    0.03624 0.64898 0   9900    0   0   0.9796  0   1   
16.9918 4.7945  -16.8859    -2.8982; 
    9005    9051    0.01578 0.37486 0   9900    0   0   1.0435  0   1   





    9005    9052    0.01578 0.37486 0   9900    0   0   0.9391  0   1   
30.2355 28.5933 -30.0000    -23.0000; 
    9005    9053    0.01602 0.38046 0   9900    0   0   1.0435  0   1   
27.9204 -7.3703 -27.7783    10.7453; 
    9005    9054    0   0.152   0   9900    0   0   1.0435  0   1   -
50.0000    -17.4688    50.0000 22.0048; 
    9005    9055    0   0.8 0   9900    0   0   1.0435  0   1   -8.0000 
-3.4277 8.0000  4.0723; 
    9006    9007    0.05558 0.24666 0   9900    0   0   0   0   1   
9.4694  2.6550  -9.4160 -2.4178; 
    9006    9003    0.11118 0.49332 0   9900    0   0   0   0   1   
8.3929  2.2465  -8.3094 -1.8763; 
    9006    9003    0.11118 0.49332 0   9900    0   0   0   0   1   
8.3929  2.2465  -8.3094 -1.8763; 
    9012    9002    0.07622 0.43286 0   9900    0   0   0   0   1   
6.5233  0.7416  -6.4906 -0.5558; 
    9012    9002    0.07622 0.43286 0   9900    0   0   0   0   1   
6.5233  0.7416  -6.4906 -0.5558; 
    9002    9021    0.0537  0.07026 0   9900    0   0   0   0   1   
7.3533  2.5694  -7.3204 -2.5263; 
    9021    9023    1.1068  0.95278 0   9900    0   0   0   0   1   
0.9523  0.3499  -0.9406 -0.3399; 
    9021    9022    0.44364 2.8152  0   9900    0   0   1   0   1   
1.6181  0.6163  -1.6045 -0.5300; 
    9002    9024    0.50748 3.2202  0   9900    0   0   1   0   1   
1.4279  0.5461  -1.4159 -0.4700; 
    9023    9025    0.66688 3.944   0   9900    0   0   1   0   1   
0.4704  0.1704  -0.4686 -0.1600; 
    9023    9026    0.6113  3.6152  0   9900    0   0   1   0   1   
0.4703  0.1695  -0.4686 -0.1600; 
    9007    9071    0.4412  2.9668  0   9900    0   0   1   0   1   
1.0734  0.3894  -1.0676 -0.3500; 
    9007    9072    0.30792 2.057   0   9900    0   0   1   0   1   
1.0721  0.3770  -1.0681 -0.3500; 
    9007    9003    0.0558  0.24666 0   9900    0   0   0   0   1   
7.2704  1.6514  -7.2389 -1.5119; 
    9003    9031    0.73633 4.6724  0   9900    0   0   1   0   1   
1.9618  0.8619  -1.9268 -0.6400; 
    9003    9032    0.76978 4.8846  0   9900    0   0   1   0   1   
1.4726  0.6082  -1.4524 -0.4800; 
    9003    9033    0.75732 4.8056  0   9900    0   0   1   0   1   
2.0143  0.8911  -1.9763 -0.6500; 
    9003    9044    0.07378 0.06352 0   9900    0   0   0   0   1   
4.4069  1.5834  -4.3902 -1.5690; 
    9044    9004    0.03832 0.02894 0   9900    0   0   0   0   1   
4.3902  1.5690  -4.3815 -1.5624; 
    9004    9041    0.36614 2.456   0   9900    0   0   1   0   1   
1.0613  0.3828  -1.0564 -0.3500; 
    9004    9042    1.0593  5.4536  0   9900    0   0   1   0   1   
0.8554  0.3280  -0.8461 -0.2800; 
    9004    9043    0.1567  1.6994  0   9900    0   0   1   0   1   
1.6048  0.5717  -1.6000 -0.5200; 
    9003    9034    0.13006 1.3912  0   9900    0   0   1   0   1   





    9003    9035    0.54484 3.4572  0   9900    0   0   1   0   1   
1.7616  0.7089  -1.7413 -0.5800; 
    9003    9036    0.15426 1.6729  0   9900    0   0   1   0   1   
3.0471  1.1849  -3.0300 -1.0000; 
    9003    9037    0.3849  2.5712  0   9900    0   0   1   0   1   
1.9693  0.7584  -1.9516 -0.6400; 
    9003    9038    0.4412  2.9668  0   9900    0   0   1   0   1   
2.7440  1.1625  -2.7035 -0.8900; 
    9012    9121    0.23552 0.99036 0   9900    0   0   0   0   1   
3.8393  1.4151  -3.8000 -1.2500; 
    9053    9533    0   0.75    0   9900    0   0   0.9583  0   1   
1.2983  0.4228  -1.2983 -0.4100; 
    1   5   0.001   0.006   0   9900    0   0   0   0   1   402.0664    
96.8471 -400.4493   -87.1443; 
    2   6   0.001   0.009   0   9900    0   0   0   0   1   158.5051    
31.0765 -158.2617   -28.8860; 
    2   8   0.006   0.027   0.054   9900    0   0   0   0   1   
365.1103    9.7119  -357.6398   18.2280; 
    3   7   0   0.003   0   9900    0   0   0   0   1   260.1432    
123.6999    -260.1432   -121.1961; 
    3   19  0.008   0.069   0.139   9900    0   0   0   0   1   
139.1342    5.5837  -137.5640   -5.6511; 
    3   150 0.001   0.007   0   9900    0   0   0   0   1   92.8992 
131.8195    -92.6376    -129.9884; 
    4   16  0.002   0.019   1.127   9900    0   0   0   0   1   
712.5467    -93.0920    -702.9694   64.2337; 
    5   9   0.006   0.029   0.018   9900    0   0   0   0   1   
119.3314    31.4300 -118.4482   -29.0022; 
    7   12  0.001   0.009   0.07    9900    0   0   0   0   1   
180.4869    -65.6835    -180.1176   62.0718; 
    7   131 0.001   0.007   0.014   9900    0   0   0   0   1   46.0360 
95.8765 -45.9200    -96.4363; 
    8   11  0.013   0.0595  0.033   9900    0   0   0   0   1   1.5457  
14.4169 -1.5127 -17.6351; 
    8   14  0.013   0.042   0.081   9900    0   0   0   0   1   
293.0941    -36.7972    -282.1264   64.0132; 
    9   11  0.006   0.027   0.013   9900    0   0   0   0   1   22.4482 
-13.9978    -22.4076    12.8689; 
    11  13  0.008   0.034   0.018   9900    0   0   0   0   1   
153.4094    -9.3010 -151.5422   15.4306; 
    12  21  0.002   0.015   0.118   9900    0   0   0   0   1   
420.6284    98.4617 -416.8523   -81.6208; 
    13  20  0.006   0.034   0.016   9900    0   0   0   0   1   93.5422 
-25.4306    -92.9782    27.0290; 
    14  15  0.014   0.042   0.097   9900    0   0   0   0   1   
122.1264    -124.0132   -118.0433   126.2312; 
    15  37  0.065   0.248   0.121   9900    0   0   0   0   1   19.9581 
-5.3136 -19.7153    -6.5297; 
    15  89  0.099   0.248   0.035   9900    0   0   0   0   1   17.2146 
-7.1972 -16.9141    4.2146; 
    15  90  0.096   0.363   0.048   9900    0   0   0   0   1   13.3171 
-3.7321 -13.1568    -0.7620; 
    16  42  0.002   0.022   1.28    9900    0   0   0   0   1   





    19  21  0.002   0.018   0.036   9900    0   0   0   0   1   -
45.9366    40.4622 46.0173 -43.1830; 
    19  87  0.013   0.08    0.151   9900    0   0   0   0   1   
183.5006    -34.8111    -178.8583   48.6704; 
    20  22  0.016   0.033   0.015   9900    0   0   0   0   1   -
15.1218    21.0365 15.2341 -22.3008; 
    20  27  0.069   0.186   0.098   9900    0   0   0   0   1   24.3134 
0.5183  -23.8860    -8.9345; 
    21  24  0.004   0.034   0.28    9900    0   0   0   0   1   -
227.3784   -65.5086    229.6677    57.4955; 
    22  23  0.052   0.111   0.05    9900    0   0   0   0   1   -
96.2341    -0.6992 101.0876    5.8214; 
    23  25  0.019   0.039   0.018   9900    0   0   0   0   1   
126.4690    12.0243 -123.6839   -8.2425; 
    24  319 0.007   0.068   0.134   9900    0   0   0   0   1   
116.7756    -28.2038    -115.8000   24.0000; 
    25  26  0.036   0.071   0.034   9900    0   0   0   0   1   78.6839 
-3.7575 -76.5543    4.4820; 
    26  27  0.045   0.12    0.065   9900    0   0   0   0   1   46.0778 
0.3052  -45.1140    -4.0655; 
    26  320 0.043   0.13    0.014   9900    0   0   0   0   1   2.4765  
-13.7872    -2.4000 12.6000; 
    33  34  0   0.063   0   9900    0   0   0   0   1   -121.1231   -
23.1091    121.1231    32.2343; 
    33  38  0.0025  0.012   0.013   9900    0   0   0   0   1   85.5338 
18.1942 -85.3511    -18.6761; 
    33  40  0.006   0.029   0.02    9900    0   0   0   0   1   47.9536 
-0.3732 -47.8222    -1.0849; 
    33  41  0.007   0.043   0.026   9900    0   0   0   0   1   -
67.3643    -0.7119 67.6670 -0.1710; 
    34  42  0.001   0.008   0.042   9900    0   0   0   0   1   -
121.1231   -32.2343    121.2666    28.8120; 
    35  72  0.012   0.06    0.008   9900    0   0   0   0   1   48.5929 
0.5202  -48.2951    0.2117; 
    35  76  0.006   0.014   0.002   9900    0   0   0   0   1   
113.0429    39.1759 -112.1403   -37.2578; 
    35  77  0.01    0.029   0.003   9900    0   0   0   0   1   -
48.0970    -10.5091    48.3513 10.9586; 
    36  88  0.004   0.027   0.043   9900    0   0   0   0   1   -
113.5388   -35.9720    114.0989    35.3814; 
    37  38  0.008   0.047   0.008   9900    0   0   0   0   1   49.7780 
-8.6308 -49.5823    8.9476; 
    37  40  0.022   0.064   0.007   9900    0   0   0   0   1   38.7530 
-15.4779    -38.3872    15.8124; 
    37  41  0.01    0.036   0.02    9900    0   0   0   0   1   -
43.8867    -14.4306    44.0890 13.0588; 
    37  49  0.017   0.081   0.048   9900    0   0   0   0   1   -
185.9191   15.8059 191.6201    6.2265; 
    37  89  0.102   0.254   0.033   9900    0   0   0   0   1   -2.0519 
-5.5383 2.0703  2.1107; 
    37  90  0.047   0.127   0.016   9900    0   0   0   0   1   -1.5904 
-5.9252 1.6033  4.2831; 
    38  41  0.008   0.037   0.02    9900    0   0   0   0   1   -





    38  43  0.032   0.087   0.04    9900    0   0   0   0   1   84.6303 
-7.0587 -82.4211    8.9800; 
    39  42  0.0006  0.0064  0.404   9900    0   0   0   0   1   
500.0000    80.3649 -498.5917   -109.8231; 
    40  48  0.026   0.154   0.022   9900    0   0   0   0   1   40.2094 
6.2725  -39.7930    -6.0583; 
    41  42  0   0.029   0   9900    0   0   0   0   1   -195.3239   -
50.4387    195.3239    61.5785; 
    41  49  0.065   0.191   0.02    9900    0   0   0   0   1   -
67.3941    16.8637 70.3779 -10.2527; 
    41  51  0.031   0.089   0.036   9900    0   0   0   0   1   -
40.5773    17.6791 41.1713 -19.7731; 
    42  46  0.002   0.014   0.806   9900    0   0   0   0   1   
580.0467    -27.3855    -573.8789   -16.5741; 
    43  44  0.026   0.072   0.035   9900    0   0   0   0   1   10.9295 
-16.7279    -10.8403    13.4417; 
    43  48  0.095   0.262   0.032   9900    0   0   0   0   1   -3.9361 
-0.6196 3.9517  -2.5460; 
    43  53  0.013   0.039   0.016   9900    0   0   0   0   1   36.4277 
-0.6325 -36.2555    -0.4455; 
    44  47  0.027   0.084   0.039   9900    0   0   0   0   1   
118.8079    2.7553  -115.0565   5.0667; 
    44  54  0.028   0.084   0.037   9900    0   0   0   0   1   -
21.5372    9.8885  21.7030 -13.1427; 
    45  60  0.007   0.041   0.312   9900    0   0   0   0   1   -
223.3547   24.6110 226.8125    -37.0212; 
    45  74  0.009   0.054   0.411   9900    0   0   0   0   1   
241.7411    0.9417  -236.6589   -12.3037; 
    46  81  0.005   0.042   0.69    9900    0   0   0   0   1   
311.0621    -53.6871    -306.5284   17.9524; 
    47  73  0.052   0.145   0.073   9900    0   0   0   0   1   26.5064 
-12.1507    -26.0835    6.3511; 
    47  113 0.043   0.118   0.013   9900    0   0   0   0   1   30.5502 
-4.7161 -30.1229    4.6551; 
    48  107 0.025   0.062   0.007   9900    0   0   0   0   1   -5.1587 
-10.3957    5.1905  9.7664; 
    49  51  0.031   0.094   0.043   9900    0   0   0   0   1   
101.9484    -6.6551 -99.0068    10.9552; 
    51  52  0.037   0.109   0.049   9900    0   0   0   0   1   62.8355 
3.8179  -61.4317    -4.6986; 
    52  55  0.027   0.08    0.036   9900    0   0   0   0   1   0.4317  
-23.3014    -0.3062 20.0254; 
    53  54  0.025   0.073   0.035   9900    0   0   0   0   1   -
32.7445    -2.5545 33.0149 -0.1603; 
    54  55  0.035   0.103   0.047   9900    0   0   0   0   1   -
64.7179    12.3029 66.2435 -12.6091; 
    55  57  0.065   0.169   0.082   9900    0   0   0   0   1   -
42.9373    2.9548  44.1327 -8.4512; 
    57  58  0.046   0.08    0.036   9900    0   0   0   0   1   -
10.1228    58.5134 11.7400 -59.3942; 
    57  63  0.159   0.537   0.071   9900    0   0   0   0   1   32.9902 
3.5060  -31.2907    -4.8183; 
    58  59  0.009   0.026   0.005   9900    0   0   0   0   1   -





    59  61  0.002   0.013   0.015   9900    0   0   0   0   1   -
244.1152   -48.2043    245.4062    55.1408; 
    60  62  0.009   0.065   0.485   9900    0   0   0   0   1   -
226.8125   37.0212 231.5565    -53.2571; 
    62  64  0.016   0.105   0.203   9900    0   0   0   0   1   
197.1934    44.9830 -190.6900   -21.9030; 
    62  144 0.001   0.007   0.013   9900    0   0   0   0   1   -
101.1561   13.1695 101.2571    -13.8048; 
    63  526 0.0265  0.172   0.026   9900    0   0   0   0   1   
151.9807    6.1120  -145.3000   34.9000; 
    69  211 0.051   0.232   0.028   9900    0   0   0   0   1   -
27.4515    -10.7216    27.9151 10.1277; 
    69  79  0.051   0.157   0.023   9900    0   0   0   0   1   -
17.3041    -7.0924 17.4888 5.4864; 
    70  71  0.032   0.1 0.062   9900    0   0   0   0   1   -84.3678    
1.4387  86.8909 0.6672; 
    70  528 0.02    0.1234  0.028   9900    0   0   0   0   1   28.3678 
-21.4387    -28.1000    20.5000; 
    71  72  0.036   0.131   0.068   9900    0   0   0   0   1   -
26.2331    11.8946 26.5776 -17.0988; 
    71  73  0.034   0.099   0.047   9900    0   0   0   0   1   -
60.6579    22.8229 62.1849 -22.8764; 
    72  77  0.018   0.087   0.011   9900    0   0   0   0   1   -
49.3386    -5.0360 49.8086 6.2582; 
    72  531 0.0256  0.193   0   9900    0   0   0   0   1   14.0561 
2.9231  -14.0000    -2.5000; 
    73  76  0.021   0.057   0.03    9900    0   0   0   0   1   27.5031 
13.2967 -27.2892    -15.5414; 
    73  79  0.018   0.052   0.018   9900    0   0   0   0   1   -
23.4022    -0.8868 23.5054 -0.5433; 
    74  88  0.004   0.027   0.05    9900    0   0   0   0   1   -
78.8065    -59.3829    79.1871 56.8926; 
    74  562 0.0286  0.2013  0.379   9900    0   0   0   0   1   51.2631 
-14.1612    -50.5000    -17.4000; 
    76  77  0.016   0.043   0.004   9900    0   0   0   0   1   -
68.5705    -19.9359    69.4487 21.9169; 
    77  78  0.001   0.006   0.007   9900    0   0   0   0   1   -
257.8534   -57.7139    258.5744    61.3581; 
    77  80  0.014   0.07    0.038   9900    0   0   0   0   1   -3.1181 
-6.0693 3.1221  2.3985; 
    77  552 0.0891  0.2676  0.029   9900    0   0   0   0   1   -
10.9832    -3.9052 11.1000 1.4000; 
    77  609 0.0782  0.2127  0.022   9900    0   0   0   0   1   30.3462 
0.5547  -29.6000    -0.6000; 
    78  79  0.006   0.022   0.011   9900    0   0   0   0   1   79.4256 
14.4920 -79.0256    -14.0948; 
    78  84  0   0.036   0   9900    0   0   0   0   1   -338.0000   -
75.8501    338.0000    119.9241; 
    79  211 0.099   0.375   0.051   9900    0   0   0   0   1   -9.9686 
-4.8483 10.0765 0.2385; 
    80  211 0.022   0.107   0.058   9900    0   0   0   0   1   -
31.1221    -9.3985 31.3505 4.7722; 
    81  194 0.0035  0.033   0.53    9900    0   0   0   0   1   11.4693 





    81  195 0.0035  0.033   0.53    9900    0   0   0   0   1   
101.7731    -43.0547    -101.4271   -10.4589; 
    85  86  0.008   0.064   0.128   9900    0   0   0   0   1   -
92.6571    2.5087  93.3683 -9.3385; 
    86  87  0.012   0.093   0.183   9900    0   0   0   0   1   -
116.1723   11.4975 117.8732    -16.3012; 
    86  323 0.006   0.048   0.092   9900    0   0   0   0   1   -
14.8558    17.9121 14.9000 -26.5000; 
    89  91  0.047   0.119   0.014   9900    0   0   0   0   1   -
29.3562    -6.3252 29.7505 5.8037; 
    90  92  0.032   0.174   0.024   9900    0   0   0   0   1   -
54.4465    -3.5211 55.3470 5.8234; 
    91  94  0.1 0.253   0.031   9900    0   0   0   0   1   8.4712  
19.4920 -8.0000 -21.5434; 
    91  97  0.022   0.077   0.039   9900    0   0   0   0   1   99.3783 
18.7331 -97.3283    -15.7379; 
    92  103 0.019   0.144   0.017   9900    0   0   0   0   1   78.3160 
9.6514  -77.2437    -3.3652; 
    92  105 0.017   0.092   0.012   9900    0   0   0   0   1   
140.5370    15.4876 -137.4631   -0.1431; 
    94  97  0.278   0.427   0.043   9900    0   0   0   0   1   8.6851  
-13.1217    -8.1311 9.6238; 
    97  100 0.022   0.053   0.007   9900    0   0   0   0   1   43.4728 
5.5394  -43.0644    -5.2726; 
    97  102 0.038   0.092   0.012   9900    0   0   0   0   1   40.1902 
2.8430  -39.5938    -2.6219; 
    97  103 0.048   0.122   0.015   9900    0   0   0   0   1   -
18.1036    -2.2683 18.2564 1.0852; 
    98  100 0.024   0.064   0.007   9900    0   0   0   0   1   -6.9581 
-7.0875 6.9806  6.4434; 
    98  102 0.034   0.121   0.015   9900    0   0   0   0   1   8.2581  
-3.6057 -8.2321 2.1970; 
    99  107 0.053   0.135   0.017   9900    0   0   0   0   1   -
52.2935    7.0417  53.8077 -4.8828; 
    99  108 0.002   0.004   0.002   9900    0   0   0   0   1   -
10.3793    -10.7756    10.3838 10.5888; 
    99  109 0.045   0.354   0.044   9900    0   0   0   0   1   28.3230 
-0.3575 -27.9527    -0.9755; 
    99  110 0.05    0.174   0.022   9900    0   0   0   0   1   43.5069 
-2.6496 -42.5387    3.9002; 
    100 102 0.016   0.038   0.004   9900    0   0   0   0   1   36.0838 
-1.1708 -35.8778    1.2574; 
    102 104 0.043   0.064   0.027   9900    0   0   0   0   1   43.5635 
-21.7939    -42.5691    20.5834; 
    103 105 0.019   0.062   0.008   9900    0   0   0   0   1   26.9873 
2.2800  -26.8553    -2.6904; 
    104 108 0.076   0.13    0.044   9900    0   0   0   0   1   31.5571 
-15.2230    -30.6634    12.4143; 
    104 322 0.044   0.124   0.015   9900    0   0   0   0   1   2.4120  
-5.3603 -2.4000 3.9000; 
    105 107 0.012   0.088   0.011   9900    0   0   0   0   1   64.0767 
7.2575  -63.5982    -4.8837; 
    105 110 0.157   0.4 0.047   9900    0   0   0   0   1   50.6416 -





    108 324 0.074   0.208   0.026   9900    0   0   0   0   1   25.1796 
-2.3618 -24.7000    1.2000; 
    109 110 0.07    0.184   0.021   9900    0   0   0   0   1   -
10.2890    4.1379  10.3863 -5.8752; 
    109 113 0.1 0.274   0.031   9900    0   0   0   0   1   -3.8957 
1.7966  3.9229  -4.6551; 
    109 114 0.109   0.393   0.036   9900    0   0   0   0   1   11.4374 
-4.9589 -11.2754    2.1136; 
    110 112 0.142   0.404   0.05    9900    0   0   0   0   1   15.9353 
-7.5986 -15.5136    4.0566; 
    112 114 0.017   0.042   0.006   9900    0   0   0   0   1   -4.0864 
-4.0566 4.0920  3.4991; 
    115 122 0.0036  0.0199  0.004   9900    0   0   0   0   1   52.5364 
-69.6241    -52.2404    70.8866; 
    116 120 0.002   0.1049  0.001   9900    0   0   0   0   1   -
62.6752    68.2255 62.8388 -59.7448; 
    117 118 0.0001  0.0018  0.017   9900    0   0   0   0   1   -
487.6804   287.4010    488.0476    -282.2699; 
    118 119 0   0.0271  0   9900    0   0   0   0   1   -577.9304   -
342.9940   577.9304    484.5542; 
    118 1201    0   0.6163  0   9900    0   0   0   0   1   29.2832 -
9.5899 -29.2832    16.3577; 
    1201    120 0   -0.3697 0   9900    0   0   0   0   1   29.2832 -
16.3577    -29.2832    12.2979; 
    118 121 0.0022  0.2915  0   9900    0   0   0   0   1   46.4997 -
15.1462    -46.4388    23.2093; 
    119 120 0   0.0339  0   9900    0   0   0   0   1   710.5556    
348.6834    -710.5556   -153.6474; 
    119 121 0   0.0582  0   9900    0   0   0   0   1   541.0976    
185.8469    -541.0976   -10.8952; 
    122 123 0.0808  0.2344  0.029   9900    0   0   0   0   1   17.8284 
-18.3756    -17.3101    17.0551; 
    122 125 0.0965  0.3669  0.054   9900    0   0   0   0   1   15.4729 
-15.8951    -15.0473    12.2022; 
    123 124 0.036   0.1076  0.117   9900    0   0   0   0   1   -
67.5207    -1.8928 69.1657 -5.1732; 
    123 125 0.0476  0.1414  0.149   9900    0   0   0   0   1   6.8308  
-16.5623    -6.7692 1.6822; 
    125 126 0.0006  0.0197  0   9900    0   0   0   0   1   -492.9835   
103.2511    494.4747    -54.2873; 
    126 127 0.0059  0.0405  0.25    9900    0   0   0   0   1   -
99.0769    -1.7042 99.6654 -19.2038; 
    126 129 0.0115  0.1106  0.185   9900    0   0   0   0   1   -
131.2153   9.7543  133.2456    -8.7396; 
    126 132 0.0198  0.1688  0.321   9900    0   0   0   0   1   -
158.3646   21.3398 163.6293    -8.6330; 
    126 157 0.005   0.05    0.33    9900    0   0   0   0   1   -
29.1729    13.3401 29.2602 -44.8866; 
    126 158 0.0077  0.0538  0.335   9900    0   0   0   0   1   -
46.4616    -11.1171    46.6309 -21.0827; 
    126 169 0.0165  0.1157  0.171   9900    0   0   0   0   1   -
88.0834    17.5745 89.4820 -24.6232; 
    127 128 0.0059  0.0577  0.095   9900    0   0   0   0   1   -





    127 134 0.0049  0.0336  0.208   9900    0   0   0   0   1   -
137.7994   -52.7847    138.8176    38.4997; 
    127 168 0.0059  0.0577  0.095   9900    0   0   0   0   1   -
170.9970   17.4035 172.7507    -9.7776; 
    128 130 0.0078  0.0773  0.126   9900    0   0   0   0   1   -
234.7045   17.0946 239.0232    12.8312; 
    128 133 0.0026  0.0193  0.03    9900    0   0   0   0   1   61.2677 
-7.2732 -61.1697    4.9873; 
    129 130 0.0076  0.0752  0.122   9900    0   0   0   0   1   -
232.7001   16.0936 236.8296    12.2969; 
    129 133 0.0021  0.0186  0.03    9900    0   0   0   0   1   99.4544 
-7.3540 -99.2472    6.1752; 
    130 132 0.0016  0.0164  0.026   9900    0   0   0   0   1   
280.5778    67.9173 -279.2912   -57.3914; 
    130 151 0.0017  0.0165  0.026   9900    0   0   0   0   1   
162.1897    72.2102 -161.6705   -69.8344; 
    130 167 0.0079  0.0793  0.127   9900    0   0   0   0   1   
275.7397    56.5862 -269.6530   -8.0761; 
    130 168 0.0078  0.0784  0.125   9900    0   0   0   0   1   
236.1977    12.9545 -231.9796   16.6708; 
    133 137 0.0017  0.0117  0.289   9900    0   0   0   0   1   -
665.5701   -282.0282   674.2826    311.6400; 
    133 168 0.0026  0.0193  0.03    9900    0   0   0   0   1   -
59.1374    4.5592  59.2289 -6.8932; 
    133 169 0.0021  0.0186  0.03    9900    0   0   0   0   1   
120.2761    62.2563 -119.8884   -61.7929; 
    133 171 0.0002  0.0101  0   9900    0   0   0   0   1   764.8483    
204.0501    -763.6000   -141.0128; 
    134 135 0.0043  0.0293  0.18    9900    0   0   0   0   1   -
76.7571    12.3143 77.0191 -29.2827; 
    134 184 0.0039  0.0381  0.258   9900    0   0   0   0   1   -
62.0604    -50.8141    62.2563 25.3366; 
    135 136 0.0091  0.0623  0.385   9900    0   0   0   0   1   -
246.2191   -12.3173    251.5337    7.5746; 
    136 137 0.0125  0.089   0.54    9900    0   0   0   0   1   63.4527 
-36.2735    -62.9891    -19.6589; 
    136 152 0.0056  0.039   0.953   9900    0   0   0   0   1   -
370.1864   10.4989 377.3804    -65.5759; 
    137 140 0.0015  0.0114  0.284   9900    0   0   0   0   1   
331.0579    -15.7781    -329.5585   -3.8420; 
    137 181 0.0005  0.0034  0.021   9900    0   0   0   0   1   -
91.9667    -133.3829   92.0850 131.8746; 
    137 186 0.0007  0.0151  0.126   9900    0   0   0   0   1   -
471.0980   -94.4930    472.5639    112.0622; 
    137 188 0.0005  0.0034  0.021   9900    0   0   0   0   1   -
431.7813   -125.7637   432.7023    129.7107; 
    139 172 0.0562  0.2248  0.081   9900    0   0   0   0   1   18.8652 
-14.1084    -18.6153    6.7120; 
    140 141 0.012   0.0836  0.123   9900    0   0   0   0   1   -
79.1769    -2.8907 79.8700 -5.7639; 
    140 142 0.0152  0.1132  0.684   9900    0   0   0   0   1   -7.4027 
-10.8249    7.5076  -60.8669; 
    140 145 0.0468  0.3369  0.519   9900    0   0   0   0   1   -





    140 146 0.043   0.3031  0.463   9900    0   0   0   0   1   -
47.9531    -18.4387    48.8801 -25.8699; 
    140 147 0.0489  0.3492  0.538   9900    0   0   0   0   1   -
62.5624    -16.7850    64.3918 -29.2292; 
    140 182 0.0013  0.0089  0.119   9900    0   0   0   0   1   
154.9420    -47.2223    -154.6353   36.3568; 
    141 146 0.0291  0.2267  0.342   9900    0   0   0   0   1   -
35.7138    -13.7819    36.0567 -21.3890; 
    142 143 0.006   0.057   0.767   9900    0   0   0   0   1   -
221.6582   -52.9919    224.5273    -1.0595; 
    143 145 0.0075  0.0773  0.119   9900    0   0   0   0   1   
103.4883    34.9001 -102.6327   -38.6075; 
    143 149 0.0127  0.0909  0.135   9900    0   0   0   0   1   -
29.9038    -37.3427    30.1131 23.7114; 
    145 146 0.0085  0.0588  0.087   9900    0   0   0   0   1   -
148.0786   -54.1340    150.1193    59.0083; 
    145 149 0.0218  0.1511  0.223   9900    0   0   0   0   1   -
71.5927    -41.4681    72.8869 26.2583; 
    146 147 0.0073  0.0504  0.074   9900    0   0   0   0   1   -
151.0561   23.2484 152.6082    -20.7347; 
    148 178 0.0523  0.1526  0.074   9900    0   0   0   0   1   95.9482 
49.3532 -90.3069    -40.3004; 
    148 179 0.1371  0.3919  0.076   9900    0   0   0   0   1   47.6113 
6.4910  -44.6920    -5.9722; 
    152 153 0.0137  0.0957  0.141   9900    0   0   0   0   1   -
22.3804    6.6480  22.4681 -21.5367; 
    153 161 0.0055  0.0288  0.19    9900    0   0   0   0   1   
107.4062    -2.4848 -106.8204   -14.9901; 
    154 156 0.1746  0.3161  0.04    9900    0   0   0   0   1   -
25.9196    15.6535 27.7495 -16.0634; 
    154 183 0.0804  0.3054  0.045   9900    0   0   0   0   1   -
44.0804    11.5681 45.9139 -8.8290; 
    155 161 0.011   0.0568  0.388   9900    0   0   0   0   1   -
71.2475    -37.9506    71.8204 -0.0099; 
    157 159 0.0008  0.0098  0.069   9900    0   0   0   0   1   -
363.1668   11.1866 364.2572    -4.5312; 
    158 159 0.0029  0.0285  0.19    9900    0   0   0   0   1   -
90.1062    43.2885 90.4232 -58.8965; 
    158 160 0.0066  0.0448  0.277   9900    0   0   0   0   1   43.4753 
-22.2058    -43.3456    -4.5723; 
    162 164 0.0024  0.0326  0.236   9900    0   0   0   0   1   
461.8771    13.9969 -456.6564   33.8868; 
    162 165 0.0018  0.0245  1.662   9900    0   0   0   0   1   -
546.8771   -37.9969    552.3846    -51.9208; 
    163 164 0.0044  0.0514  3.597   9900    0   0   0   0   1   -
221.6928   -46.4539    224.5830    -288.7974; 
    165 166 0.0002  0.0123  0   9900    0   0   0   0   1   -552.3846   
51.9208 553.0000    -14.0744; 
    167 169 0.0018  0.0178  0.029   9900    0   0   0   0   1   -
30.2470    -87.6239    30.4064 86.4161; 
    172 173 0.0669  0.4843  0.063   9900    0   0   0   0   1   24.5706 
3.2826  -24.1581    -6.6504; 
    172 174 0.0558  0.221   0.031   9900    0   0   0   0   1   -





    173 174 0.0807  0.3331  0.049   9900    0   0   0   0   1   -
55.9702    -7.1848 58.6024 12.9143; 
    173 175 0.0739  0.3071  0.043   9900    0   0   0   0   1   -
27.3838    9.3563  28.0564 -10.6772; 
    173 176 0.1799  0.5017  0.069   9900    0   0   0   0   1   -
55.9879    12.7604 62.2980 -2.3208; 
    175 176 0.0904  0.3626  0.048   9900    0   0   0   0   1   -
58.2557    -2.9418 61.4961 11.0098; 
    175 179 0.077   0.3092  0.054   9900    0   0   0   0   1   11.1038 
-4.1076 -11.0016    -0.5785; 
    176 177 0.0251  0.0829  0.047   9900    0   0   0   0   1   99.2059 
27.0294 -96.7755    -23.9906; 
    177 178 0.0222  0.0847  0.05    9900    0   0   0   0   1   
152.7755    46.9803 -147.1368   -30.2133; 
    178 179 0.0498  0.1855  0.029   9900    0   0   0   0   1   18.7228 
-20.9770    -18.3064    19.8834; 
    178 180 0.0061  0.029   0.084   9900    0   0   0   0   1   -
208.6791   -82.1092    212.1112    90.6882; 
    181 138 0.0004  0.0202  0   9900    0   0   0   0   1   481.3167    
-4.9357 -480.4790   47.2389; 
    181 187 0.0004  0.0083  0.115   9900    0   0   0   0   1   -
646.8017   -126.9389   648.3669    146.5323; 
    184 185 0.0025  0.0245  0.164   9900    0   0   0   0   1   -
199.0563   -41.9366    200.0000    33.2616; 
    186 188 0.0007  0.0086  0.115   9900    0   0   0   0   1   
667.6361    100.9032    -664.8140   -79.1320; 
    187 188 0.0007  0.0086  0.115   9900    0   0   0   0   1   
491.8331    107.4894    -490.2600   -101.0632; 
    188 138 0.0004  0.0202  0   9900    0   0   0   0   1   539.7717    
6.8845  -538.7210   46.1737; 
    189 208 0.033   0.095   0   9900    0   0   0   0   1   17.3108 -
2.3559 -17.2106    2.6442; 
    189 209 0.046   0.069   0   9900    0   0   0   0   1   -8.3797 
2.6908  8.4151  -2.6377; 
    190 231 0.0004  0.0022  6.2 9900    0   0   0   0   1   528.9429    
-363.6904   -527.9363   -319.9607; 
    190 240 0   0.0275  0   9900    0   0   0   0   1   -33.0943    
120.3200    33.0943 -116.4733; 
    191 192 0.003   0.048   0   9900    0   0   0   0   1   831.9994    
346.5592    -809.6190   11.5264; 
    192 225 0.002   0.009   0   9900    0   0   0   0   1   9.6190  -
83.5264    -9.4582 84.2503; 
    193 205 0.045   0.063   0   9900    0   0   0   0   1   28.4935 
0.0021  -28.1269    0.5112; 
    193 208 0.048   0.127   0   9900    0   0   0   0   1   -5.9707 
1.3367  5.9887  -1.2890; 
    194 219 0.0031  0.0286  0.5 9900    0   0   0   0   1   124.7237    
-62.5003    -124.2510   11.5047; 
    194 664 0.0024  0.0355  0.36    9900    0   0   0   0   1   -
113.3333   43.1829 113.7000    -76.7000; 
    195 219 0.0031  0.0286  0.5 9900    0   0   0   0   1   16.6064 -
99.2410    -16.4469    46.0368; 
    196 197 0.014   0.04    0.004   9900    0   0   0   0   1   -





    196 210 0.03    0.081   0.01    9900    0   0   0   0   1   -
13.8339    -3.0592 13.8965 2.2733; 
    197 198 0.01    0.06    0.009   9900    0   0   0   0   1   -
90.2424    -20.4136    91.1097 24.7102; 
    197 211 0.015   0.04    0.006   9900    0   0   0   0   1   -
11.0553    -19.3387    11.1292 18.9390; 
    198 202 0.332   0.688   0   9900    0   0   0   0   1   11.6785 -
1.5422 -11.2313    2.4689; 
    198 203 0.009   0.046   0.025   9900    0   0   0   0   1   73.1912 
11.2084 -72.7096    -11.2930; 
    198 210 0.02    0.073   0.008   9900    0   0   0   0   1   90.4905 
25.3725 -88.7718    -19.8958; 
    198 211 0.034   0.109   0.032   9900    0   0   0   0   1   46.4970 
-2.7034 -45.7832    1.7378; 
    199 200 0.076   0.135   0.009   9900    0   0   0   0   1   -1.2710 
-1.0088 1.2727  0.1904; 
    199 210 0.04    0.102   0.005   9900    0   0   0   0   1   -
33.7290    -10.9912    34.2795 11.9272; 
    200 210 0.081   0.128   0.014   9900    0   0   0   0   1   -
24.1427    -3.1591 24.6647 2.6711; 
    201 204 0.124   0.183   0   9900    0   0   0   0   1   3.7556  
1.3604  -3.7347 -1.3296; 
    203 211 0.01    0.059   0.008   9900    0   0   0   0   1   30.7096 
-2.7070 -30.6154    2.4587; 
    204 205 0.046   0.068   0   9900    0   0   0   0   1   -29.6547    
-6.5013 30.1084 7.1720; 
    205 206 0.302   0.446   0   9900    0   0   0   0   1   -1.9816 -
2.6831 2.0161  2.7342; 
    206 207 0.073   0.093   0   9900    0   0   0   0   1   -9.8641 -
8.2121 9.9835  8.3641; 
    206 208 0.24    0.421   0   9900    0   0   0   0   1   -4.1520 
3.4778  4.2219  -3.3553; 
    212 215 0.0139  0.0778  0.086   9900    0   0   0   0   1   -
42.7556    38.8995 43.2571 -44.6932; 
    213 214 0.0025  0.038   0   9900    0   0   1   0   1   272.0000    
44.0825 -270.1392   -15.7986; 
    214 215 0.0017  0.0185  0.02    9900    0   0   0   0   1   
251.3813    9.8910  -250.2873   0.0573; 
    214 242 0.0015  0.0108  0.002   9900    0   0   0   0   1   -3.2421 
-10.0923    3.2438  9.9075; 
    215 216 0.0045  0.0249  0.026   9900    0   0   0   0   1   
160.0302    18.6359 -158.8280   -14.4854; 
    216 217 0.004   0.0497  0.018   9900    0   0   0   0   1   -
17.1720    -90.5146    17.5225 93.0756; 
    217 218 0   0.0456  0   9900    0   0   0   0   1   17.1359 31.3784 
-17.1359    -30.8198; 
    217 219 0.0005  0.0177  0.02    9900    0   0   0   0   1   -
115.8971   -192.3895   116.1368    198.7208; 
    217 220 0.0027  0.0395  0.832   9900    0   0   0   0   1   -
18.7614    -7.0645 18.8047 -77.9806; 
    219 237 0.0003  0.0018  5.2 9900    0   0   0   0   1   -56.4916    
-305.3812   56.5008 -274.0333; 
    220 218 0.0037  0.0484  0.43    9900    0   0   0   0   1   32.9312 





    220 221 0.001   0.0295  0.503   9900    0   0   0   0   1   46.5251 
0.5093  -46.4971    -50.3876; 
    220 238 0.0016  0.0046  0.402   9900    0   0   0   0   1   -
283.2610   36.3509 284.5752    -73.4993; 
    221 223 0.0003  0.0013  1   9900    0   0   0   0   1   325.4971    
140.7021    -325.0702   -238.5077; 
    222 237 0.0014  0.0514  0.33    9900    0   0   1   0   1   -
78.0000    -26.6147    78.0782 -7.1016; 
    224 225 0.01    0.064   0.48    9900    0   0   0   0   1   -
238.9146   122.6297    246.7690    -117.8188; 
    224 226 0.0019  0.0081  0.86    9900    0   0   0   0   1   -
37.1448    -253.5125   38.0124 169.6269; 
    225 191 0.001   0.061   0   9900    0   0   0   0   1   -647.3108   
-6.4316 652.0006    292.5075; 
    226 231 0.0005  0.0212  0   9900    0   0   0   0   1   -38.0124    
-169.6269   38.1582 175.8086; 
    227 231 0.0009  0.0472  0.186   9900    0   0   1   0   1   -
235.0000   -106.0422   235.5813    116.9033; 
    228 229 0.0019  0.0087  1.28    9900    0   0   0   0   1   -
226.1188   -104.4647   227.0343    -31.3798; 
    228 231 0.0026  0.0917  0   9900    0   0   0   0   1   5.5578  -
12.8561    -5.5531 13.0217; 
    228 234 0.0013  0.0288  0.81    9900    0   0   0   0   1   -2.4390 
-30.6792    2.4412  -56.9715; 
    229 190 0   0.0626  0   9900    0   0   0   0   1   20.8485 -9.1791 
-20.8485    9.4740; 
    231 232 0.0002  0.0069  1.364   9900    0   0   0   0   1   
552.8990    102.0707    -552.2912   -230.7743; 
    231 237 0.0001  0.0006  3.57    9900    0   0   0   0   1   -
452.1490   -527.8280   452.4311    132.3998; 
    232 233 0.0017  0.0485  0   9900    0   0   0   0   1   104.2912    
87.7743 -104.0000   -79.4658; 
    234 235 0.0002  0.0259  0.144   9900    0   0   0   0   1   10.2681 
109.2329    -10.2425    -121.0272; 
    234 237 0.0006  0.0272  0   9900    0   0   0   0   1   13.1125 -
65.7329    -13.0875    66.8655; 
    235 238 0.0002  0.0006  0.8 9900    0   0   0   0   1   -258.7575   
-35.9728    258.8889    -45.2016; 
    241 237 0.0005  0.0154  0   9900    0   0   1   0   1   575.4300    
-35.4425    -573.9226   81.8696; 
    240 281 0.0003  0.0043  0.009   9900    0   0   0   0   1   -
33.0943    -30.2632    33.1000 29.4000; 
    242 245 0.0082  0.0851  0   9900    0   0   0   0   1   68.2475 
20.8695 -67.8239    -16.4738; 
    242 247 0.0112  0.0723  0   9900    0   0   0   0   1   98.5087 
20.9849 -97.3565    -13.5467; 
    243 244 0.0127  0.0355  0   9900    0   0   0   0   1   57.1959 
30.6223 -56.6718    -29.1576; 
    243 245 0.0326  0.1804  0   9900    0   0   0   0   1   18.8041 
18.5781 -18.5808    -17.3424; 
    244 246 0.0195  0.0551  0   9900    0   0   0   0   1   56.6718 
29.1576 -55.8672    -26.8840; 
    245 246 0.0157  0.0732  0   9900    0   0   0   0   1   19.5694 





    245 247 0.036   0.2119  0   9900    0   0   0   0   1   5.8353  -
0.0161 -5.8223 0.0927; 
    246 247 0.0268  0.1285  0   9900    0   0   0   0   1   -1.6296 -
2.5922 1.6323  2.6052; 
    247 248 0.0428  0.1215  0   9900    0   0   0   0   1   40.5466 -
19.1511    -39.6302    21.7525; 
    248 249 0.0351  0.1004  0   9900    0   0   0   0   1   6.5002  -
1.4947 -6.4838 1.5415; 
    249 250 0.0616  0.1857  0   9900    0   0   0   0   1   -22.5162    
-15.5415    23.0000 17.0000; 
    3   1   0   0.052   0   9900    0   0   0.947   0   1   25.0664 
49.7231 -25.0664    -48.2687; 
    3   2   0   0.052   0   9900    0   0   0.956   0   1   -39.7897    
15.7249 39.7897 -14.8499; 
    3   4   0   0.005   0   9900    0   0   0.971   0   1   712.5467    
-68.7930    -712.5467   93.0920; 
    7   5   0   0.039   0   9900    0   0   0.948   0   1   71.8821 
78.2983 -71.8821    -74.2858; 
    7   6   0   0.039   0   9900    0   0   0.959   0   1   -38.2617    
12.7048 38.2617 -12.1140; 
    10  11  0   0.089   0   9900    0   0   1.046   0   1   -21.5108    
-32.7155    21.5108 34.1489; 
    12  10  0   0.053   0   9900    0   0   0.985   0   1   131.4892    
-10.7272    -131.4892   19.7241; 
    15  17  0.0194  0.0311  0   9900    0   0   0.9561  0   1   
241.7537    -80.2260    -231.0000   97.4651; 
    16  15  0.001   0.038   0   9900    0   0   0.971   0   1   
301.7724    85.9067 -300.9002   -52.7623; 
    21  20  0   0.014   0   9900    0   0   0.952   0   1   521.2134    
189.3125    -521.2134   -148.2834; 
    24  23  0   0.064   0   9900    0   0   0.943   0   1   63.5566 
28.3910 -63.5566    -25.6642; 
    36  35  0   0.047   0   9900    0   0   1.01    0   1   113.5388    
35.9720 -113.5388   -29.1869; 
    45  44  0   0.02    0   9900    0   0   1.008   0   1   244.4304    
30.1863 -244.4304   -18.3768; 
    45  46  0   0.021   0   9900    0   0   1   0   1   -262.8168   -
55.7391    262.8168    70.2613; 
    62  61  0   0.059   0   9900    0   0   0.975   0   1   72.4062 
92.3522 -72.4062    -84.8701; 
    63  64  0   0.038   0   9900    0   0   1.017   0   1   -190.6900   
-6.3235 190.6900    21.9030; 
    73  74  0   0.0244  0   9900    0   0   1   0   1   -264.2023   -
66.8846    264.2023    85.8477; 
    81  88  0   0.02    0   9900    0   0   1   0   1   193.2860    
101.1753    -193.2860   -92.2740; 
    85  99  0   0.048   0   9900    0   0   1   0   1   92.6571 -2.5087 
-92.6571    6.7410; 
    86  102 0   0.048   0   9900    0   0   1   0   1   37.6598 -
20.0710    -37.6598    20.9615; 
    87  94  0   0.046   0   9900    0   0   1.015   0   1   60.9851 -
32.3692    -60.9851    34.6651; 
    114 207 0   0.149   0   9900    0   0   0.967   0   1   -11.0165    





    116 124 0.0052  0.0174  0   9900    0   0   1.01    0   1   62.6752 
-68.2255    -62.2418    69.6759; 
    121 115 0   0.028   0   9900    0   0   1.05    0   1   52.5364 -
67.3141    -52.5364    69.6241; 
    122 157 0.0005  0.0195  0   9900    0   0   1   0   1   -210.1609   
-48.4159    210.4066    58.0000; 
    130 131 0   0.018   0   9900    0   0   1.0522  0   1   -45.9200    
-94.3246    45.9200 96.4363; 
    130 150 0   0.014   0   9900    0   0   1.0522  0   1   -92.6376    
-126.3263   92.6376 129.9884; 
    132 170 0.001   0.0402  0   9900    0   0   1.05    0   1   
115.6619    66.0244 -115.4681   -58.2344; 
    141 174 0.0024  0.0603  0   9900    0   0   0.975   0   1   91.8438 
26.6447 -91.6549    -21.8988; 
    142 175 0.0024  0.0498  -0.087  9900    0   0   1   0   1   
157.6506    89.3588 -156.9045   -65.2734; 
    143 144 0   0.0833  0   9900    0   0   1.035   0   1   101.2571    
-5.3790 -101.2571   13.8048; 
    143 148 0.0013  0.0371  0   9900    0   0   0.9565  0   1   
207.1312    97.1605 -206.5595   -80.8442; 
    145 180 0.0005  0.0182  0   9900    0   0   1   0   1   282.1268    
158.7561    -281.6112   -139.9882; 
    151 170 0.001   0.0392  0   9900    0   0   1.05    0   1   
161.6705    69.8344 -161.3319   -56.5593; 
    153 183 0.0027  0.0639  0   9900    0   0   1.073   0   1   86.1257 
0.1827  -85.9139    4.8290; 
    155 156 0.0008  0.0256  0   9900    0   0   1.05    0   1   
102.8437    21.9238 -102.7495   -18.9107; 
    159 117 0   0.016   0   9900    0   0   1.0506  0   1   -487.6804   
46.9277 487.6804    -3.3818; 
    160 124 0.0012  0.0396  0   9900    0   0   0.975   0   1   43.3456 
4.5723  -43.3239    -3.8569; 
    163 137 0.0013  0.0384  -0.057  9900    0   0   0.98    0   1   
221.6928    46.0539 -221.1054   -22.3633; 
    164 155 0.0009  0.0231  -0.033  9900    0   0   0.956   0   1   
232.0733    49.6762 -231.5962   -33.9732; 
    182 139 0.0003  0.0131  0   9900    0   0   1.05    0   1   -
86.0647    -125.3568   86.1348 128.4169; 
    189 210 0   0.252   0   9900    0   0   1.03    0   1   -15.9311    
-2.3349 15.9311 3.0242; 
    193 196 0   0.237   0   9900    0   0   1.03    0   1   -22.5228    
-1.3388 22.5228 2.6233; 
    195 212 0.0008  0.0366  0   9900    0   0   0.985   0   1   84.8207 
109.6998    -84.6816    -103.3368; 
    200 248 0   0.22    0   9900    0   0   1   0   1   -4.1300 -9.0314 
4.1300  9.2687; 
    201 69  0   0.098   0   9900    0   0   1.03    0   1   -44.7556    
-15.3604    44.7556 17.8140; 
    202 211 0   0.128   0   9900    0   0   1.01    0   1   -26.7687    
-15.4689    26.7687 16.7402; 
    204 2040    0.02    0.204   -0.012  9900    0   0   1.05    0   1   
-38.6106    -16.1691    39.0279 21.4988; 
    209 198 0.026   0.211   0   9900    0   0   1.03    0   1   -





    211 212 0.003   0.0122  0   9900    0   0   1   0   1   -126.8413   
-62.0141    127.4372    64.4373; 
    218 219 0.001   0.0354  -0.01   9900    0   0   0.97    0   1   -
80.9725    -45.1852    81.0526 49.1189; 
    223 224 0.0012  0.0195  -0.364  9900    0   0   1   0   1   -
102.9298   6.5077  103.0594    31.8828; 
    229 230 0.001   0.0332  0   9900    0   0   1.02    0   1   -
343.8828   -5.4411 345.0000    42.5314; 
    234 236 0.0005  0.016   0   9900    0   0   1.07    0   1   -
597.8218   -230.5285   600.0000    300.2316; 
    238 239 0.0005  0.016   0   9900    0   0   1.02    0   1   -
548.4641   -19.2365    550.0000    68.3848; 
    196 2040    0.0001  0.02    0   9900    0   0   1   0   1   39.0300 
21.9213 -39.0279    -21.4988; 
    119 1190    0.001   0.023   0   9900    0   0   1.0223  0   1   
100.4164    31.6166 -100.3100   -29.1700; 
    120 1200    0   0.023   0   9900    0   0   0.9284  0   1   -
100.0000   36.6175 100.0000    -34.1700; 
    7002    2   0.001   0.0146  0   9900    0   0   1   0   1   
623.0000    93.4227 -619.4052   -40.9384; 
    7003    3   0   0.01054 0   9900    0   0   1   0   1   1210.0000   
420.0172    -1210.0000  -257.7582; 
    7061    61  0   0.0238  0   9900    0   0   1   0   1   400.0000    
120.6352    -400.0000   -80.2707; 
    7062    62  0   0.03214 0   9900    0   0   0.95    0   1   
400.0000    150.0051    -400.0000   -97.2476; 
    7166    166 0   0.0154  0   9900    0   0   1   0   1   553.0000    
136.9240    -553.0000   -88.3608; 
    7024    24  0   0.0289  0   9900    0   0   1   0   1   410.0000    
106.6695    -410.0000   -57.6827; 
    7001    1   0   0.01953 0   9900    0   0   1   0   1   467.0000    
139.6079    -467.0000   -97.5785; 
    7130    130 0   0.0193  0   9900    0   0   1   0   1   1292.0000   
324.3657    -1292.0000  -14.1454; 
    7011    11  0   0.01923 0   9900    0   0   1   0   1   234.0000    
51.8140 -234.0000   -41.0816; 
    7023    23  0   0.023   0   9900    0   0   1   0   1   185.0000    
6.3203  -185.0000   0.8185; 
    7049    49  0   0.0124  0   9900    0   0   1   0   1   455.9465    
38.8384 -455.9465   -15.3187; 
    7139    139 0   0.0167  0   9900    0   0   1   0   1   700.0000    
283.9266    -700.0000   -197.6085; 
    7012    12  0   0.0312  0   9900    0   0   1   0   1   372.0000    
200.2487    -372.0000   -149.8064; 
    7017    17  0   0.01654 0   9900    0   0   0.942   0   1   
330.0000    348.0480    -330.0000   -317.4651; 
    7039    39  0   0.03159 0   9900    0   0   0.965   0   1   
500.0000    153.3454    -500.0000   -80.3649; 
    7057    57  0   0.05347 0   9900    0   0   0.95    0   1   
165.0000    89.9066 -165.0000   -73.5682; 
    7044    44  0   0.18181 0   9900    0   0   0.942   0   1   37.0000 
41.5625 -37.0000    -36.7087; 
    7055    55  0   0.19607 0   9900    0   0   0.942   0   1   45.0000 





    7071    71  0   0.06896 0   9900    0   0   0.9565  0   1   






















File 8:  System Data for the ACTUAL POWER SYSTEM 47 Bus 500 
kV System 
bus=[ 
1   2   0   0   0   0   1   1.0548  -32.2097    0   1   1.06    0.94 
2   2   133.1246    0   0   0   1   1.0513  -22.6254    0   1   1.06    
0.94 
3   1   185.48  -32.86  0   0   1   1.051   -22.627 0   1   1.06    
0.94 
4   2   0   0   0   0   1   1.0505  -34.5804    0   1   1.06    0.94 
5   2   147.3039    0   0   0   1   1.0504  -35.2428    0   1   1.06    
0.94 
6   2   663.7888    0   0   0   1   1.0502  -36.9827    0   1   1.06    
0.94 
7   3   3634.8951   0   0   0   1   1.0496  -22.4443    0   1   1.06    
0.94 
8   2   1089.9725   0   0   0   1   1.0486  -36.6576    0   1   1.06    
0.94 
9   2   253.9313    0   0   0   1   1.0485  -31.4027    0   1   1.06    
0.94 
10  2   0   0   0   0   1   1.0462  -28.5319    0   1   1.06    0.94 
11  2   0   0   0   0   1   1.0461  -40.5107    0   1   1.06    0.94 
12  2   71.4843 0   0   0   1   1.0432  -28.1721    0   1   1.06    
0.94 
13  2   0   0   0   0   1   1.0429  -26.0852    0   1   1.06    0.94 
14  2   0   0   0   0   1   1.0424  -27.5994    0   1   1.06    0.94 
15  2   0   0   0   0   1   1.0424  -34.5804    0   1   1.06    0.94 
16  2   0   0   0   0   1   1.0409  -25.3037    0   1   1.06    0.94 
17  2   0   0   0   0   1   1.0405  -23.9625    0   1   1.06    0.94 
18  2   995.5178    0   0   0   1   1.0404  -30.7585    0   1   1.06    
0.94 
19  2   0   0   0   0   1   1.0398  -39.2228    0   1   1.06    0.94 
20  2   0   0   0   0   1   1.0387  -25.6502    0   1   1.06    0.94 
21  2   659.9581    0   0   0   1   1.0385  -25.4399    0   1   1.06    
0.94 
22  1   0   0   0   0   1   1.0382  -26.8351    0   1   1.06    0.94 
23  2   0   0   0   0   1   1.0383  -26.8351    0   1   1.06    0.94 
24  2   0   0   0   0   1   1.0376  -41.0888    0   1   1.06    0.94 
25  2   0   0   0   0   1   1.0363  -40.4745    0   1   1.06    0.94 
26  2   0   0   0   0   1   1.0356  -41.6622    0   1   1.06    0.94 
27  1   0   0   0   0   1   1.0337  -39.3437    0   1   1.06    0.94 
28  2   222.3476    0   0   0   1   1.0337  -39.3318    0   1   1.06    
0.94 
29  2   443.796 0   0   0   1   1.0337  -39.3199    0   1   1.06    
0.94 
30  2   0   0   0   0   1   1.0334  -27.0872    0   1   1.06    0.94 
31  2   0   0   0   0   1   1.0331  -27.0941    0   1   1.06    0.94 
32  2   0   0   0   0   1   1.0316  -35.2386    0   1   1.06    0.94 
33  2   0   0   0   0   1   1.031   -42.4351    0   1   1.06    0.94 
34  2   0   0   0   0   1   1.0285  -38.3382    0   1   1.06    0.94 





36  2   0   0   0   0   1   1.0273  -37.1318    0   1   1.06    0.94 
37  2   0   0   0   0   1   1.0268  -39.7106    0   1   1.06    0.94 
38  2   0   0   0   0   1   1.0265  -37.8994    0   1   1.06    0.94 
39  2   64.78   0   0   0   1   1.0241  -27.4651    0   1   1.06    
0.94 
40  2   0   0   0   0   1   1.0228  -42.1072    0   1   1.06    0.94 
41  2   0   0   0   0   1   1.0214  -42.9052    0   1   1.06    0.94 
42  2   0   0   0   0   1   1.0208  -41.7769    0   1   1.06    0.94 
43  2   0   0   0   0   1   1.02    -42.5973    0   1   1.06    0.94 
44  2   98.3818 0   0   0   1   1.0198  -37.5235    0   1   1.06    
0.94 
45  2   891.1581    0   0   0   1   1.0189  -40.6913    0   1   1.06    
0.94 
46  2   0   0   0   0   1   1.0173  -41.9717    0   1   1.06    0.94 




1   1112.0066   -42.8878    9990    -9990   1.0548  100 1   9990    -
9990 
2   0   117.3507    9990    -9990   1.0513  100 1   9990    -9990 
4   144.6199    -132.5308   9990    -9990   1.0505  100 1   9990    -
9990 
5   0   93.3339 9990    -9990   1.0504  100 1   9990    -9990 
6   0   -108.5567   9990    -9990   1.0502  100 1   9990    -9990 
7   3634.8951   -127.3339   9990    -9990   1.0496  100 1   9990    -
9990 
8   1089.9725   229.1321    9990    -9990   1.0486  100 1   9990    -
9990 
9   253.9313    -249.0832   9990    -9990   1.0485  100 1   9990    -
9990 
10  0   31.0735 9990    -9990   1.0462  100 1   9990    -9990 
11  0   -9.4343 9990    -9990   1.0461  100 1   9990    -9990 
12  71.4843 -157.3127   9990    -9990   1.0432  100 1   9990    -9990 
13  0   -30.033 9990    -9990   1.0429  100 1   9990    -9990 
14  0   -104.4314   9990    -9990   1.0424  100 1   9990    -9990 
15  0   -60.178 9990    -9990   1.0424  100 1   9990    -9990 
16  0   -150.655    9990    -9990   1.0409  100 1   9990    -9990 
17  0   -255.7949   9990    -9990   1.0405  100 1   9990    -9990 
18  995.5178    48.9618 9990    -9990   1.0404  100 1   9990    -9990 
19  0   -2.9764 9990    -9990   1.0398  100 1   9990    -9990 
20  0   -95.2194    9990    -9990   1.0387  100 1   9990    -9990 
21  659.9581    -36.3874    9990    -9990   1.0385  100 1   9990    -
9990 
24  0   -1.148  9990    -9990   1.0376  100 1   9990    -9990 
25  0   -141.7094   9990    -9990   1.0363  100 1   9990    -9990 
26  0   -80.7571    9990    -9990   1.0356  100 1   9990    -9990 
28  222.3476    42.5833 9990    -9990   1.0337  100 1   9990    -9990 
29  443.796 42.6524 9990    -9990   1.0337  100 1   9990    -9990 
30  0   -89.2991    9990    -9990   1.0334  100 1   9990    -9990 
31  0   -80.8106    9990    -9990   1.0331  100 1   9990    -9990 
32  0   -105.4488   9990    -9990   1.0316  100 1   9990    -9990 





34  0   -393.9438   9990    -9990   1.0285  100 1   9990    -9990 
35  0   -171.7791   9990    -9990   1.0282  100 1   9990    -9990 
36  0   -195.5641   9990    -9990   1.0273  100 1   9990    -9990 
37  0   -71.5855    9990    -9990   1.0268  100 1   9990    -9990 
38  0   -107.0865   9990    -9990   1.0265  100 1   9990    -9990 
39  64.78   -193.4916   9990    -9990   1.0241  100 1   9990    -9990 
40  0   -0.0565 9990    -9990   1.0228  100 1   9990    -9990 
41  0   -133.085    9990    -9990   1.0214  100 1   9990    -9990 
42  0   -243.6489   9990    -9990   1.0208  100 1   9990    -9990 
43  0   -223.493    9990    -9990   1.02    100 1   9990    -9990 
44  98.3818 -141.6855   9990    -9990   1.0198  100 1   9990    -9990 
45  891.1581    -6.0218 9990    -9990   1.0189  100 1   9990    -9990 
46  0   -76.3611    9990    -9990   1.0173  100 1   9990    -9990 
47  0   .0031   9990    -9990   1.0173  100 1   9990    -9990 




20  13  0.0003  0.0046  0.4208  1732    1732    2425    1   0   1   
171.9136    -128.0709   -171.8005   84.2204 
20  21  0   0.0006  0.0553  1732    1732    2425    1   0   1   -
659.9581   32.8515 659.9581    -36.3874 
41  43  0.0003  0.0048  0.3957  1732    1732    2425    1   0   1   -
114.3147   16.6081 114.3563    -57.1682 
41  33  0.0006  0.0079  0.6708  2598    2598    3637    1   0   1   -
118.0862   -149.6931   118.2421    81.1027 
46  45  0.0002  0.0026  0.1951  2250    2430    3150    1   0   1   -
889.6281   5.6889  891.1581    -6.0218 
46  43  0.0004  0.0061  0.5044  1732    1732    2425    1   0   1   
182.0686    -82.0531    -181.9283   31.8524 
46  47  0   0.0001  0   1200    1200    1680    1   0   1   80.6072 
0.0031  -80.6072    0.0031 
13  22  0.0006  0.0086  0.7098  1732    1732    2425    1   0   1   
167.9734    7.2596  -167.8061   -81.719 
13  7   0.0019  0.0269  2.2434  1732    1732    2425    1   0   1   -
258.3787   -121.513    259.545 -107.5495 
39  12  0.0012  0.0183  1.579   1732    1732    2425    1   0   1   
64.78   -193.4916   -64.5918    27.6418 
9   12  0.0008  0.0113  0.9274  1732    1732    2425    1   0   1   -
538.222    51.6873 540.4067    -122.268 
9   15  0.001   0.0143  1.1864  2250    2430    3150    1   0   1   
425.54  -38.4938    -423.8863   -67.529 
9   1   0.0005  0.0078  0.6553  2290    2585    3206    1   0   1   
193.5547    -131.7079   -193.3426   62.5409 
9   1   0.0006  0.0087  0.7999  1732    1732    2425    1   0   1   
173.0586    -130.5688   -172.8543   45.0652 
40  42  0.0004  0.006   0.4944  2507    2507    3510    1   0   1   -
97.5742    15.0273 97.617  -66.0044 
40  43  0.0006  0.0093  0.7646  1732    1732    2425    1   0   1   
97.5742 -15.0838    -97.516 -63.7823 
11  25  0.0008  0.011   0.9204  2479    2479    3470    1   0   1   





11  6   0.001   0.0143  1.2752  2479    2479    3470    1   0   1   -
471.5305   -52.2335    473.565 -58.7684 
24  26  0.0002  0.003   0.2486  2479    2479    3470    1   0   1   
361.5764    33.4796 -361.3295   -56.4885 
24  19  0.0007  0.0097  0.8004  2479    2479    3470    1   0   1   -
361.5764   -34.6276    362.4269    -39.9419 
27  43  0.0006  0.0091  0.8405  1732    1732    2425    1   0   1   
666.1435    85.0017 -663.5568   -134.3949 
27  29  0   0.0001  0   1000    1000    1400    1   0   1   -443.796    
-42.4663    443.796 42.6524 
27  28  0   0.0001  0   1000    1000    1400    1   0   1   -222.3476   
-42.5354    222.3476    42.5833 
30  22  0.0002  0.003   0.2508  2479    2479    3470    1   0   1   -
167.7083   -168.6147   167.8061    143.1726 
30  31  0.0001  0.0003  0.0143  2598    2598    3637    1   0   1   
69.7903 79.3156 -69.7798    -80.8106 
22  23  0   0.0001  0   1732    1732    2425    1   0   1   0   -
61.4536    0   61.4571 
44  38  0.0005  0.0064  0.5306  1732    1732    2425    1   0   1   
98.3818 -141.6855   -98.2727    87.5365 
3   7   0.0001  0.0019  0.1585  1732    1732    2425    1   0   1   -
180.4352   80.8308 180.4719    -97.6182 
3   2   0   0.0006  0.0517  1538    1538    2153    1   0   1   -5.0448 
-47.9708    5.0448  42.2694 
38  8   0.0012  0.0177  1.4683  1732    1732    2425    1   0   1   -
139.7401   -194.623    140.1191    42.1312 
26  33  0.0009  0.0124  1.0234  1732    1732    2425    1   0   1   
118.3675    -24.2686    -118.2421   -83.273 
42  19  0.0008  0.012   0.9912  2598    2598    3637    1   0   1   -
402.5724   -177.6445   403.9385    92.9094 
14  7   0.0017  0.0239  2.222   1732    1732    2425    1   0   1   -
410.172    -104.4314   412.8083    -101.6206 
19  8   0.0005  0.0076  0.6274  2709    2967    3792    1   0   1   -
646.2696   -97.421 648.2198    58.6535 
19  34  0.0009  0.013   1.0766  2598    2598    3637    1   0   1   -
120.0958   41.4771 120.2986    -153.6905 
8   34  0.0007  0.0109  0.9077  2709    2967    3792    1   0   1   
301.6336    128.3474    -300.8521   -214.0909 
18  36  0.0008  0.012   0.9847  1732    1732    2425    1   0   1   
995.5178    48.9618 -988.1159   -43.1862 
36  34  0.0006  0.009   0.767   1732    1732    2425    1   0   1   
245.3466    -67.9239    -245.0001   -7.918 
36  35  0.0009  0.0124  1.1242  1732    1732    2425    1   0   1   
335.7321    -84.454 -334.7655   -20.9739 
34  32  0.0004  0.0064  0.5288  2479    2479    3470    1   0   1   -
894.5272   2.3752  897.5565    -10.0128 
34  37  0.0004  0.0063  0.523   2481    2481    3474    1   0   1   
401.934 -20.6196    -401.3229   -24.9882 
32  7   0.0014  0.0197  1.6432  2598    2598    3637    1   0   1   -
1208.0586  40.6244 1227.4735   54.6235 
32  15  0.001   0.0142  1.2137  2479    2479    3470    1   0   1   -
92.0244    -136.0604   92.152  7.351 
7   2   0.0002  0.0024  0.2014  1732    1732    2425    1   0   1   





7   16  0.0006  0.0086  0.7039  1732    1732    2425    1   0   1   
639.1276    38.6337 -636.8702   -83.1839 
7   17  0.0003  0.0038  0.3114  2598    2598    3637    1   0   1   
777.2514    182.9259    -775.4973   -194.7165 
16  12  0.0007  0.0105  0.8625  1732    1732    2425    1   0   1   
514.5871    -90.8736    -512.8637   23.0681 
16  17  0.0004  0.0054  0.4488  1732    1732    2425    1   0   1   -
465.8969   23.4025 466.7066    -61.0784 
12  10  0.0004  0.0061  0.5088  1732    1732    2425    1   0   1   
108.5331    -85.7546    -108.4774   31.0735 
35  4   0.0019  0.0279  2.3492  1732    1732    2425    1   0   1   -
328.6058   -170.2772   330.5847    -54.4661 
35  37  0.0002  0.0033  0.2662  2481    2481    3474    1   0   1   
173.892 19.472  -173.8327   -46.5973 
1   4   0.0006  0.0085  0.7818  1732    1732    2425    1   0   1   
541.0861    -17.1683    -539.5035   -47.041 
1   5   0.0009  0.0123  1.0213  1760    1760    2464    1   0   1   
477.752 -41.4213    -475.9037   -46.4766 
1   6   0.0014  0.0201  1.8544  2598    2598    3637    1   0   1   
459.3654    -91.9043    -456.7086   -75.3744 
4   5   0.0002  0.0036  0.2963  2598    2598    3637    1   0   1   
353.5387    -31.0237    -353.3117   2.413 
5   6   0.0003  0.0049  0.4022  2598    2598    3637    1   0   1   
















File 9:  System Data for the 1289 Reduced ACTUAL POWER 
SYSTEM System 
bus=[ 
1   1   0   0   0   0   1   1.0548  -37.82  0   1   1.06    0.94 
2   1   0   0   0   0   1   1.0513  -28.81  0   1   1.06    0.94 
3   1   185.48  -32.86  0   0   1   1.051   -28.81  0   1   1.06    
0.94 
4   1   0   0   0   0   1   1.0505  -40.15  0   1   1.06    0.94 
5   1   0   0   0   0   1   1.0504  -40.73  0   1   1.06    0.94 
6   1   0   0   0   0   1   1.0502  -42.29  0   1   1.06    0.94 
7   1   0   0   0   0   1   1.0496  -28.63  0   1   1.06    0.94 
8   1   0   0   0   0   1   1.0486  -43.18  0   1   1.06    0.94 
9   2   0   0   0   0   1   1.0485  -37.13  0   1   1.06    0.94 
10  1   0   0   0   0   1   1.0462  -34.44  0   1   1.06    0.94 
11  2   0   0   0   0   1   1.0461  -45.25  0   1   1.06    0.94 
12  1   0   0   0   0   1   1.0432  -34.11  0   1   1.06    0.94 
13  1   0   0   0   0   1   1.0429  -32.67  0   1   1.06    0.94 
14  1   0   0   0   0   1   1.0424  -33.92  0   1   1.06    0.94 
15  1   0   0   0   0   1   1.0424  -40.54  0   1   1.06    0.94 
16  1   0   0   0   0   1   1.0409  -31.42  0   1   1.06    0.94 
17  1   0   0   0   0   1   1.0405  -30.12  0   1   1.06    0.94 
18  1   0   0   0   0   1   1.0404  -36.94  0   1   1.06    0.94 
19  1   0   0   0   0   1   1.0398  -45.84  0   1   1.06    0.94 
20  1   0   0   0   0   1   1.0387  -32.16  0   1   1.06    0.94 
21  2   0   0   0   0   1   1.0385  -31.94  0   1   1.06    0.94 
22  1   0   0   0   0   1   1.0383  -33.71  0   1   1.06    0.94 
23  2   0   0   0   0   1   1.0383  -33.71  0   1   1.06    0.94 
24  1   0   0   0   0   1   1.0376  -47.88  0   1   1.06    0.94 
25  2   0   0   0   0   1   1.0363  -45.04  0   1   1.06    0.94 
26  1   0   0   0   0   1   1.0356  -48.51  0   1   1.06    0.94 
27  1   0   0   0   0   1   1.0337  -46.53  0   1   1.06    0.94 
28  1   0   0   0   0   1   1.0337  -46.53  0   1   1.06    0.94 
29  1   0   0   0   0   1   1.0337  -46.53  0   1   1.06    0.94 
30  2   0   0   0   0   1   1.0334  -34.06  0   1   1.06    0.94 
31  2   0   0   0   0   1   1.0331  -34.07  0   1   1.06    0.94 
32  1   0   0   0   0   1   1.0316  -41.42  0   1   1.06    0.94 
33  1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
34  1   0   0   0   0   1   1.0285  -44.62  0   1   1.06    0.94 
35  1   0   0   0   0   1   1.0282  -45.49  0   1   1.06    0.94 
36  1   0   0   0   0   1   1.0273  -43.31  0   1   1.06    0.94 
37  1   0   0   0   0   1   1.0268  -45.85  0   1   1.06    0.94 
38  1   0   0   0   0   1   1.0265  -44.57  0   1   1.06    0.94 
39  2   0   0   0   0   1   1.0241  -33.56  0   1   1.06    0.94 
40  1   0   0   0   0   1   1.0228  -49.1   0   1   1.06    0.94 
41  2   0   0   0   0   1   1.0214  -50.1   0   1   1.06    0.94 
42  1   0   0   0   0   1   1.0208  -48.64  0   1   1.06    0.94 
43  1   0   0   0   0   1   1.02    -49.78  0   1   1.06    0.94 
44  1   0   0   0   0   1   1.0198  -44.3   0   1   1.06    0.94 
45  2   0   0   0   0   1   1.0189  -48.08  0   1   1.06    0.94 





47  1   0   0   0   0   1   1.0173  -49.29  0   1   1.06    0.94 
48  2   0   0   0   0   1   1.0212  -44.38  0   1   1.06    0.94 
49  1   0   0   0   0   1   1.0116  -34.3   0   1   1.06    0.94 
50  2   0   0   0   0   1   1.0112  -50.1   0   1   1.06    0.94 
51  1   20.79   4.46    0   0   1   1.0046  -37.09  0   1   1.06    
0.94 
52  1   0   0   0   0   1   1.0008  -39.32  0   1   1.06    0.94 
53  1   0   0   0   0   1   1.0006  -40.97  0   1   1.06    0.94 
54  2   0   0   0   0   1   1.0004  -39.84  0   1   1.06    0.94 
55  2   0   0   0   0   1   1.0003  -41.7   0   1   1.06    0.94 
56  1   0   0   0   0   1   0.9965  -39.5   0   1   1.06    0.94 
57  1   13.83   2.33    0   0   1   0.9961  -40.02  0   1   1.06    
0.94 
58  1   0   0   0   0   1   0.9959  -40.47  0   1   1.06    0.94 
59  1   0   0   0   0   1   0.9953  -39.93  0   1   1.06    0.94 
60  2   0   0   0   0   1   0.9901  -41.61  0   1   1.06    0.94 
61  1   0   0   0   0   1   1.0765  -35.5   0   1   1.06    0.94 
62  1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
63  1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
64  1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
65  1   35.77   2.96    0   0   1   1.0673  -36.11  0   1   1.06    
0.94 
66  1   16.87   2.9 0   0   1   1.0627  -36.14  0   1   1.06    0.94 
67  1   22.42   2.85    0   0   1   1.0622  -35.94  0   1   1.06    
0.94 
68  1   9.77    2.2 0   0   1   1.0611  -36.09  0   1   1.06    0.94 
69  1   78.21   20.37   0   0   1   1.0596  -35.98  0   1   1.06    
0.94 
70  1   0   0   0   0   1   1.0584  -32.39  0   1   1.06    0.94 
71  1   58.68   2.54    0   0   1   1.0532  -36.3   0   1   1.06    
0.94 
72  1   15.83   1.23    0   0   1   1.0525  -37.19  0   1   1.06    
0.94 
73  1   0   0   0   0   1   1.0513  -35.14  0   1   1.06    0.94 
74  1   7.2 0.6 0   0   1   1.0505  -34.71  0   1   1.06    0.94 
75  1   0   0   0   0   1   1.0503  -33.82  0   1   1.06    0.94 
76  1   82.91   18.4    0   0   1   1.0494  -33.9   0   1   1.06    
0.94 
77  1   14.07   6.65    0   0   1   1.0457  -31.86  0   1   1.06    
0.94 
78  1   0   0   0   0   1   1.045   -39.04  0   1   1.06    0.94 
79  1   3.79    0.71    0   0   1   1.0449  -39.07  0   1   1.06    
0.94 
80  1   6.63    1.62    0   0   1   1.0448  -39.1   0   1   1.06    
0.94 
81  1   11.52   -0.86   0   0   1   1.044   -32.44  0   1   1.06    
0.94 
82  1   2   0   0   0   1   1.0438  -33.51  0   1   1.06    0.94 
83  1   3.92    0.12    0   0   1   1.0426  -37.64  0   1   1.06    
0.94 
84  1   16  12  0   0   1   1.0424  -41.93  0   1   1.06    0.94 
85  1   14.64   3.45    0   0   1   1.0424  -32.62  0   1   1.06    
0.94 





87  1   13.96   0.53    0   0   1   1.0423  -34.18  0   1   1.06    
0.94 
88  1   0   0   0   0   1   1.042   -39.57  0   1   1.06    0.94 
89  1   2.6 1.8 0   0   1   1.0418  -38.8   0   1   1.06    0.94 
90  1   0   0   0   0   1   1.0414  -42.43  0   1   1.06    0.94 
91  1   0   0   0   0   1   1.041   -37.25  0   1   1.06    0.94 
92  1   0   0   0   0   1   1.0404  -33.38  0   1   1.06    0.94 
93  1   136.59  37.54   0   0   1   1.0401  -34.23  0   1   1.06    
0.94 
94  1   46.96   -1.08   0   0   1   1.04    -33.55  0   1   1.06    
0.94 
95  1   5.88    0.37    0   0   1   1.0395  -37.79  0   1   1.06    
0.94 
96  1   0   0   0   0   1   1.0393  -34.17  0   1   1.06    0.94 
97  1   8.7 3.73    0   0   1   1.0393  -33.11  0   1   1.06    0.94 
98  1   33.55   2.02    0   0   1   1.039   -33.79  0   1   1.06    
0.94 
99  1   30.52   2.75    0   0   1   1.039   -37.94  0   1   1.06    
0.94 
100 1   0   0   0   0   1   1.0387  -41.9   0   1   1.06    0.94 
101 1   27.69   -1.17   0   0   1   1.0387  -41.92  0   1   1.06    
0.94 
102 1   15.69   -0.09   0   0   1   1.0386  -43.02  0   1   1.06    
0.94 
103 1   0   0   0   0   1   1.0385  -45.01  0   1   1.06    0.94 
104 1   46.48   1.79    0   0   1   1.0382  -32.7   0   1   1.06    
0.94 
105 1   6.49    0.08    0   0   1   1.038   -34.23  0   1   1.06    
0.94 
106 1   177.43  24.98   0   0   1   1.0377  -34.96  0   1   1.06    
0.94 
107 1   22.12   3.78    0   0   1   1.0376  -33.88  0   1   1.06    
0.94 
108 1   7.52    -0.85   0   0   1   1.0375  -34.56  0   1   1.06    
0.94 
109 1   26.67   -0.17   0   0   1   1.0374  -32.54  0   1   1.06    
0.94 
110 1   59.87   23.5    0   0   1   1.0371  -41.79  0   1   1.06    
0.94 
111 1   67.43   36.81   0   0   1   1.037   -34.12  0   1   1.06    
0.94 
112 1   0   0   0   0   1   1.0368  -42.54  0   1   1.06    0.94 
113 1   13.7    2.32    0   0   1   1.0367  -38.24  0   1   1.06    
0.94 
114 1   10.28   0.64    0   0   1   1.0366  -35.04  0   1   1.06    
0.94 
115 1   0   0   0   0   1   1.0366  -50.42  0   1   1.06    0.94 
116 1   0   0   0   0   1   1.0366  -40.12  0   1   1.06    0.94 
117 1   18.93   2.7 0   0   1   1.0365  -44.13  0   1   1.06    0.94 
118 1   0   0   0   0   1   1.0363  -42.95  0   1   1.06    0.94 
119 1   5.26    -0.1    0   0   1   1.0361  -32.05  0   1   1.06    
0.94 
120 1   27.63   9.3 0   0   1   1.036   -52.29  0   1   1.06    0.94 





122 1   0   0   0   0   1   1.0357  -43.14  0   1   1.06    0.94 
123 1   1.76    0.43    0   0   1   1.0356  -33.94  0   1   1.06    
0.94 
124 1   7.69    0.96    0   0   1   1.0352  -33.66  0   1   1.06    
0.94 
125 1   0   0   0   0   1   1.0351  -43.54  0   1   1.06    0.94 
126 1   44.74   -1.54   0   0   1   1.0351  -32.93  0   1   1.06    
0.94 
127 1   54.88   19.21   0   0   1   1.035   -50.43  0   1   1.06    
0.94 
128 1   18.2    1.59    0   0   1   1.0349  -32.92  0   1   1.06    
0.94 
129 1   27.73   10.55   0   0   1   1.0349  -45.06  0   1   1.06    
0.94 
130 1   19  -0.9    0   0   1   1.0348  -44.06  0   1   1.06    0.94 
131 1   1.28    1.1 0   0   1   1.0348  -35.79  0   1   1.06    0.94 
132 1   0   0   0   0   1   1.0348  -35.38  0   1   1.06    0.94 
133 1   0   0   0   0   1   1.0347  -39.74  0   1   1.06    0.94 
134 1   0   0   0   0   1   1.0347  -45.28  0   1   1.06    0.94 
135 1   21.91   3.56    0   0   1   1.0346  -35.39  0   1   1.06    
0.94 
136 1   6.2 0.32    0   0   1   1.0346  -34.47  0   1   1.06    0.94 
137 1   0   0   0   0   1   1.0344  -52.67  0   1   1.06    0.94 
138 1   3.87    0.32    0   0   1   1.0344  -50.01  0   1   1.06    
0.94 
139 1   0   0   0   0   1   1.0343  -39.94  0   1   1.06    0.94 
140 1   0   0   0   0   1   1.0343  -35.48  0   1   1.06    0.94 
141 1   0.18    -0.02   0   0   1   1.0342  -32.8   0   1   1.06    
0.94 
142 3   0   0   0   0   1   1.0338  -43.71  0   1   1.06    0.94 
143 1   0   0   0   0   1   1.0338  -48.96  0   1   1.06    0.94 
144 1   14.65   4.88    0   0   1   1.0338  -48.96  0   1   1.06    
0.94 
145 1   0   0   0   0   1   1.0338  -33.77  0   1   1.06    0.94 
146 1   0   0   0   0   1   1.0337  -48.4   0   1   1.06    0.94 
147 1   0   0   0   0   1   1.0337  -44.36  0   1   1.06    0.94 
148 1   0   0   0   0   1   1.0336  -44.38  0   1   1.06    0.94 
149 1   13.97   1.23    0   0   1   1.0335  -45.21  0   1   1.06    
0.94 
150 1   12.45   7.44    0   0   1   1.0335  -29.11  0   1   1.06    
0.94 
151 1   25.3    0.63    0   0   1   1.0334  -50.02  0   1   1.06    
0.94 
152 1   10.95   0.03    0   0   1   1.0334  -28.25  0   1   1.06    
0.94 
153 1   0   0   0   0   1   1.0334  -49.34  0   1   1.06    0.94 
154 2   178.17  32.5    0   0   1   1.0333  -32.63  0   1   1.06    
0.94 
155 1   31.43   4.92    0   0   1   1.0332  -52.95  0   1   1.06    
0.94 
156 1   5.68    3.58    0   0   1   1.0332  -49 0   1   1.06    0.94 
157 1   0   0   0   0   1   1.0331  -42.9   0   1   1.06    0.94 






159 1   0   0   0   0   1   1.0329  -34.47  0   1   1.06    0.94 
160 1   2.91    1.89    0   0   1   1.0328  -45.26  0   1   1.06    
0.94 
161 1   0   0   0   0   1   1.0328  -47.25  0   1   1.06    0.94 
162 1   28.65   10.25   0   0   1   1.0328  -47.25  0   1   1.06    
0.94 
163 1   0   0   0   0   1   1.0327  -47.26  0   1   1.06    0.94 
164 1   8.49    1.43    0   0   1   1.0327  -47.26  0   1   1.06    
0.94 
165 1   28.87   6.87    0   0   1   1.0326  -42.59  0   1   1.06    
0.94 
166 1   3.76    2.26    0   0   1   1.0326  -48.97  0   1   1.06    
0.94 
167 1   2   1   0   0   1   1.0326  -45.81  0   1   1.06    0.94 
168 1   0   0   0   0   1   1.0326  -45.81  0   1   1.06    0.94 
169 1   112.08  35  0   0   1   1.0325  -29.22  0   1   1.06    0.94 
170 1   118.34  34.15   0   0   1   1.0324  -29.31  0   1   1.06    
0.94 
171 1   0   0   0   0   1   1.0323  -35.35  0   1   1.06    0.94 
172 1   0   0   0   0   1   1.0322  -35.37  0   1   1.06    0.94 
173 1   0   0   0   0   1   1.0321  -40.4   0   1   1.06    0.94 
174 1   7.51    0.95    0   0   1   1.0321  -45.03  0   1   1.06    
0.94 
175 2   192.1   30.65   0   0   1   1.032   -43.85  0   1   1.06    
0.94 
176 1   2   1   0   0   1   1.032   -41.71  0   1   1.06    0.94 
177 1   19.08   -1.79   0   0   1   1.0319  -41.56  0   1   1.06    
0.94 
178 1   13.56   1.71    0   0   1   1.0319  -38.61  0   1   1.06    
0.94 
179 1   18.54   6.14    0   0   1   1.0319  -53.35  0   1   1.06    
0.94 
180 1   104.11  7.55    0   0   1   1.0319  -44.65  0   1   1.06    
0.94 
181 1   40.73   6.72    0   0   1   1.0318  -51.31  0   1   1.06    
0.94 
182 1   7.28    -1.59   0   0   1   1.0318  -45.87  0   1   1.06    
0.94 
183 1   8.9 4.52    0   0   1   1.0318  -34.3   0   1   1.06    0.94 
184 1   -1.44   0.04    0   0   1   1.0318  -29.88  0   1   1.06    
0.94 
185 1   0   0   0   0   1   1.0317  -45.91  0   1   1.06    0.94 
186 1   235.85  47.37   0   0   1   1.0316  -35.78  0   1   1.06    
0.94 
187 1   11.85   2.66    0   0   1   1.0316  -45.91  0   1   1.06    
0.94 
188 1   19.8    4.35    0   0   1   1.0316  -45.35  0   1   1.06    
0.94 
189 1   8.05    1.48    0   0   1   1.0316  -51.35  0   1   1.06    
0.94 
190 1   7.19    1.72    0   0   1   1.0316  -41.49  0   1   1.06    
0.94 






192 1   16.88   -0.33   0   0   1   1.0315  -45.34  0   1   1.06    
0.94 
193 1   0   0   0   0   1   1.0315  -29.72  0   1   1.06    0.94 
194 1   0   0   0   0   1   1.0314  -45.16  0   1   1.06    0.94 
195 1   13.04   3.94    0   0   1   1.0314  -44.96  0   1   1.06    
0.94 
196 1   0   0   0   0   1   1.0314  -34.17  0   1   1.06    0.94 
197 1   8.05    1.48    0   0   1   1.0313  -51.39  0   1   1.06    
0.94 
198 1   1.71    1.19    0   0   1   1.0312  -40.84  0   1   1.06    
0.94 
199 2   0   0   0   0   1   1.0311  -34.36  0   1   1.06    0.94 
200 1   33.76   3.71    0   0   1   1.031   -29.72  0   1   1.06    
0.94 
201 1   15.77   0.08    0   0   1   1.031   -30.08  0   1   1.06    
0.94 
202 1   66.7    -2.2    0   0   1   1.031   -38.74  0   1   1.06    
0.94 
203 1   25.95   3.9 0   0   1   1.0309  -47.3   0   1   1.06    0.94 
204 1   7.49    0.18    0   0   1   1.0309  -40.97  0   1   1.06    
0.94 
205 1   0   0   0   0   1   1.0309  -34.74  0   1   1.06    0.94 
206 1   0   0   0   0   1   1.0309  -34.68  0   1   1.06    0.94 
207 1   0   0   0   0   1   1.0308  -40.55  0   1   1.06    0.94 
208 1   13.93   0.54    0   0   1   1.0308  -40.56  0   1   1.06    
0.94 
209 1   0   0   0   0   1   1.0308  -40.54  0   1   1.06    0.94 
210 1   0   0   0   0   1   1.0307  -46.14  0   1   1.06    0.94 
211 1   3.95    -1.05   0   0   1   1.0307  -45.94  0   1   1.06    
0.94 
212 1   9.3 -0.23   0   0   1   1.0306  -40.76  0   1   1.06    0.94 
213 1   65.69   14.18   0   0   1   1.0306  -29.84  0   1   1.06    
0.94 
214 1   1.17    0.75    0   0   1   1.0306  -46.2   0   1   1.06    
0.94 
215 1   55.19   -17.81  0   0   1   1.0305  -53.83  0   1   1.06    
0.94 
216 1   83.5    45.76   0   0   1   1.0305  -43.47  0   1   1.06    
0.94 
217 1   19.18   3.5 0   0   1   1.0305  -32.09  0   1   1.06    0.94 
218 1   47.71   -4.4    0   0   1   1.0303  -35.7   0   1   1.06    
0.94 
219 1   32.13   7.21    0   0   1   1.0303  -45.86  0   1   1.06    
0.94 
220 1   0   0   0   0   1   1.0303  -30.27  0   1   1.06    0.94 
221 1   11.73   34.66   0   0   1   1.0302  -41.55  0   1   1.06    
0.94 
222 2   0   0   0   0   1   1.0302  -45.63  0   1   1.06    0.94 
223 1   33.99   -6.3    0   0   1   1.0301  -34.75  0   1   1.06    
0.94 
224 1   0   0   0   0   1   1.03    -30.41  0   1   1.06    0.94 






226 1   18.03   -2.56   0   0   1   1.0297  -51.57  0   1   1.06    
0.94 
227 1   9.9 1.3 0   0   1   1.0296  -34.7   0   1   1.06    0.94 
228 1   226.68  33.85   0   0   1   1.0296  -45.27  0   1   1.06    
0.94 
229 1   5.42    3.28    0   0   1   1.0295  -42.22  0   1   1.06    
0.94 
230 1   31.33   2.76    0   0   1   1.0293  -46.15  0   1   1.06    
0.94 
231 1   16.5    -1  0   0   1   1.0292  -38.14  0   1   1.06    0.94 
232 1   18.29   8.9 0   0   1   1.0292  -38.72  0   1   1.06    0.94 
233 1   3.61    0.09    0   0   1   1.0291  -37.86  0   1   1.06    
0.94 
234 1   0   0   0   0   1   1.0291  -45.77  0   1   1.06    0.94 
235 1   3.91    0.99    0   0   1   1.029   -38.35  0   1   1.06    
0.94 
236 1   0   0   0   0   1   1.0289  -44.41  0   1   1.06    0.94 
237 1   18.96   1.57    0   0   1   1.0289  -40.03  0   1   1.06    
0.94 
238 1   16.69   4.57    0   0   1   1.0288  -33.54  0   1   1.06    
0.94 
239 1   5.72    -0.26   0   0   1   1.0288  -40.81  0   1   1.06    
0.94 
240 1   8.38    1.02    0   0   1   1.0288  -36 0   1   1.06    0.94 
241 1   142.56  6.53    0   0   1   1.0287  -45.7   0   1   1.06    
0.94 
242 1   9.18    0.48    0   0   1   1.0287  -32.75  0   1   1.06    
0.94 
243 1   41.91   2.65    0   0   1   1.0287  -49.6   0   1   1.06    
0.94 
244 1   70.51   15.84   0   0   1   1.0286  -38.66  0   1   1.06    
0.94 
245 2   8   2   0   0   1   1.0286  -52.07  0   1   1.06    0.94 
246 1   0   0   0   0   1   1.0285  -44.86  0   1   1.06    0.94 
247 1   22.72   -3.14   0   0   1   1.0285  -39.37  0   1   1.06    
0.94 
248 1   12.81   2.66    0   0   1   1.0284  -36.63  0   1   1.06    
0.94 
249 1   10.93   1.95    0   0   1   1.0284  -54.11  0   1   1.06    
0.94 
250 1   0   0   0   0   1   1.0283  -37.29  0   1   1.06    0.94 
251 1   26.03   -5.25   0   0   1   1.0283  -34.25  0   1   1.06    
0.94 
252 1   7.04    3.39    0   0   1   1.0282  -35.81  0   1   1.06    
0.94 
253 1   56.96   7.26    0   0   1   1.0281  -34.09  0   1   1.06    
0.94 
254 2   0   0   0   0   1   1.028   -47.17  0   1   1.06    0.94 
255 1   20.71   2.03    0   0   1   1.028   -49.59  0   1   1.06    
0.94 
256 1   10.62   -0.04   0   0   1   1.0279  -38.3   0   1   1.06    
0.94 





258 1   4.86    0.57    0   0   1   1.0276  -35.75  0   1   1.06    
0.94 
259 1   71.46   -10.16  0   0   1   1.0275  -31.75  0   1   1.06    
0.94 
260 1   0   0   0   0   1   1.0275  -45.8   0   1   1.06    0.94 
261 1   9.17    0.7 0   0   1   1.0275  -52.07  0   1   1.06    0.94 
262 1   11.59   -1.15   0   0   1   1.0275  -37.06  0   1   1.06    
0.94 
263 1   13.62   2.94    0   0   1   1.0274  -43.03  0   1   1.06    
0.94 
264 1   31.21   11.33   0   0   1   1.0274  -35.39  0   1   1.06    
0.94 
265 1   5.66    0.03    0   0   1   1.0274  -35.81  0   1   1.06    
0.94 
266 1   15.11   2.1 0   0   1   1.0274  -35.28  0   1   1.06    0.94 
267 1   4.64    1.17    0   0   1   1.0273  -35.29  0   1   1.06    
0.94 
268 1   0   0   0   0   1   1.0273  -44.8   0   1   1.06    0.94 
269 1   4.9 -0.42   0   0   1   1.0272  -39.46  0   1   1.06    0.94 
270 1   5   0.27    0   0   1   1.0272  -35.8   0   1   1.06    0.94 
271 1   12.41   6.23    0   0   1   1.0272  -35.8   0   1   1.06    
0.94 
272 1   0   0   0   0   1   1.0272  -42.46  0   1   1.06    0.94 
273 1   19.85   -1.9    0   0   1   1.0271  -44.91  0   1   1.06    
0.94 
274 1   0   0   0   0   1   1.0267  -48.34  0   1   1.06    0.94 
275 1   37.71   3.13    0   0   1   1.0266  -38.81  0   1   1.06    
0.94 
276 1   12.68   0.79    0   0   1   1.0262  -38.22  0   1   1.06    
0.94 
277 1   51.68   8.67    0   0   1   1.026   -52.47  0   1   1.06    
0.94 
278 2   12.88   1.36    0   0   1   1.0259  -47.33  0   1   1.06    
0.94 
279 1   9.29    -0.11   0   0   1   1.0259  -54.37  0   1   1.06    
0.94 
280 1   12.65   0.94    0   0   1   1.0259  -44.08  0   1   1.06    
0.94 
281 1   0   0   0   0   1   1.0258  -43.16  0   1   1.06    0.94 
282 1   0   0   0   0   1   1.0257  -35.34  0   1   1.06    0.94 
283 1   18.45   0.75    0   0   1   1.0256  -49.79  0   1   1.06    
0.94 
284 1   16.6    1.31    0   0   1   1.0255  -42.63  0   1   1.06    
0.94 
285 1   136.9   54.24   0   0   1   1.0254  -35.66  0   1   1.06    
0.94 
286 1   0   0   0   0   1   1.0254  -32.57  0   1   1.06    0.94 
287 1   0   0   0   0   1   1.0254  -42.24  0   1   1.06    0.94 
288 1   0   0   0   0   1   1.0253  -43.09  0   1   1.06    0.94 
289 1   2   0   0   0   1   1.0253  -34.96  0   1   1.06    0.94 
290 1   21.6    2.31    0   0   1   1.0253  -54.4   0   1   1.06    
0.94 






292 1   7.92    2.19    0   0   1   1.025   -42.1   0   1   1.06    
0.94 
293 1   0   0   0   0   1   1.0249  -44.51  0   1   1.06    0.94 
294 1   19.16   -2.55   0   0   1   1.0248  -35.83  0   1   1.06    
0.94 
295 1   25.23   6.41    0   0   1   1.0248  -43.23  0   1   1.06    
0.94 
296 1   32.05   -1.56   0   0   1   1.0248  -53.7   0   1   1.06    
0.94 
297 1   14.7    -0.47   0   0   1   1.0247  -54.08  0   1   1.06    
0.94 
298 1   5.59    1.23    0   0   1   1.0247  -44.08  0   1   1.06    
0.94 
299 1   5.17    0.79    0   0   1   1.0247  -33.1   0   1   1.06    
0.94 
300 1   41.98   22.6    0   0   1   1.0246  -48.77  0   1   1.06    
0.94 
301 1   165.2   -16.3   0   0   1   1.0246  -35.83  0   1   1.06    
0.94 
302 1   9.61    -1.46   0   0   1   1.0245  -51.44  0   1   1.06    
0.94 
303 1   18.58   5.29    0   0   1   1.0245  -36.16  0   1   1.06    
0.94 
304 1   72.22   23.59   0   0   1   1.0243  -33.49  0   1   1.06    
0.94 
305 1   11.88   -0.94   0   0   1   1.0243  -35.83  0   1   1.06    
0.94 
306 1   47.67   3.73    0   0   1   1.0242  -46.59  0   1   1.06    
0.94 
307 1   0   0   0   0   1   1.0241  -52.72  0   1   1.06    0.94 
308 1   57.34   5.26    0   0   1   1.024   -35.38  0   1   1.06    
0.94 
309 1   0   0   0   0   1   1.0239  -54.4   0   1   1.06    0.94 
310 1   13.7    1.39    0   0   1   1.0238  -45.92  0   1   1.06    
0.94 
311 2   26.8    7.11    0   0   1   1.0236  -45.1   0   1   1.06    
0.94 
312 1   12.89   5.73    0   0   1   1.0234  -32.96  0   1   1.06    
0.94 
313 1   34.67   2.54    0   0   1   1.0233  -47.89  0   1   1.06    
0.94 
314 1   6.29    2.07    0   0   1   1.0233  -45.4   0   1   1.06    
0.94 
315 1   29.46   4.36    0   0   1   1.0232  -36.34  0   1   1.06    
0.94 
316 1   0   0   0   0   1   1.0231  -46.13  0   1   1.06    0.94 
317 2   11.98   1.62    0   0   1   1.0231  -51.51  0   1   1.06    
0.94 
318 1   55.42   11.52   0   0   1   1.023   -53.66  0   1   1.06    
0.94 
319 1   25  3.48    0   0   1   1.023   -53.1   0   1   1.06    0.94 
320 1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 
321 1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 





323 1   57.07   22.81   0   0   1   1.0229  -50.03  0   1   1.06    
0.94 
324 2   327.72  134.99  0   0   1   1.0229  -43.78  0   1   1.06    
0.94 
325 1   63.31   5.94    0   0   1   1.0228  -52.91  0   1   1.06    
0.94 
326 1   70.2    -8.19   0   0   1   1.0227  -36.85  0   1   1.06    
0.94 
327 1   21.58   -3.02   0   0   1   1.0227  -39.24  0   1   1.06    
0.94 
328 1   6.17    1.18    0   0   1   1.0227  -48.37  0   1   1.06    
0.94 
329 1   0   0   0   0   1   1.0225  -39.26  0   1   1.06    0.94 
330 1   45.68   16.99   0   0   1   1.0225  -48.32  0   1   1.06    
0.94 
331 1   7.84    3.96    0   0   1   1.0225  -45.29  0   1   1.06    
0.94 
332 1   5.27    0.92    0   0   1   1.0225  -52.11  0   1   1.06    
0.94 
333 1   18.48   1.01    0   0   1   1.0224  -49.94  0   1   1.06    
0.94 
334 1   19.69   4.38    0   0   1   1.0224  -41.48  0   1   1.06    
0.94 
335 1   0   0   0   0   1   1.0224  -39.56  0   1   1.06    0.94 
336 1   2.87    -1.39   0   0   1   1.0223  -44.94  0   1   1.06    
0.94 
337 1   0   0   0   0   1   1.0223  -39.55  0   1   1.06    0.94 
338 1   173.34  9.46    0   0   1   1.0222  -53.28  0   1   1.06    
0.94 
339 2   150.88  99.45   0   0   1   1.022   -43.81  0   1   1.06    
0.94 
340 1   21.51   -0.61   0   0   1   1.0219  -42.93  0   1   1.06    
0.94 
341 1   9.04    1.66    0   0   1   1.0219  -36.32  0   1   1.06    
0.94 
342 1   125.12  53.84   0   0   1   1.0219  -36.47  0   1   1.06    
0.94 
343 1   5.27    1.43    0   0   1   1.0218  -54.58  0   1   1.06    
0.94 
344 1   37.72   4.55    0   0   1   1.0218  -53 0   1   1.06    0.94 
345 1   10.18   1.16    0   0   1   1.0217  -39.46  0   1   1.06    
0.94 
346 1   10.29   0.12    0   0   1   1.0217  -34.1   0   1   1.06    
0.94 
347 1   7.41    0.12    0   0   1   1.0217  -52.98  0   1   1.06    
0.94 
348 1   16.51   1.29    0   0   1   1.0216  -38.02  0   1   1.06    
0.94 
349 1   137.07  20.45   0   0   1   1.0216  -36.56  0   1   1.06    
0.94 
350 1   17.07   8.27    0   0   1   1.0213  -53.42  0   1   1.06    
0.94 





352 1   40.63   7.28    0   0   1   1.0212  -53.53  0   1   1.06    
0.94 
353 1   42.74   4.21    0   0   1   1.0212  -53.08  0   1   1.06    
0.94 
354 1   25.71   3.44    0   0   1   1.0212  -50.51  0   1   1.06    
0.94 
355 1   63.82   11.2    0   0   1   1.021   -47.01  0   1   1.06    
0.94 
356 1   28.43   -1.34   0   0   1   1.0209  -38.66  0   1   1.06    
0.94 
357 1   2.58    1   0   0   1   1.0208  -46.57  0   1   1.06    0.94 
358 1   0   0   0   0   1   1.0208  -34.2   0   1   1.06    0.94 
359 1   14.74   1.17    0   0   1   1.0207  -34.22  0   1   1.06    
0.94 
360 1   0   0   0   0   1   1.0206  -50.32  0   1   1.06    0.94 
361 1   8.5 1.36    0   0   1   1.0205  -42.05  0   1   1.06    0.94 
362 1   6.09    -0.12   0   0   1   1.0204  -37.23  0   1   1.06    
0.94 
363 1   50.46   11.4    0   0   1   1.0204  -42.33  0   1   1.06    
0.94 
364 1   11.4    0.78    0   0   1   1.0204  -36.2   0   1   1.06    
0.94 
365 1   0   0   0   0   1   1.0202  -53.16  0   1   1.06    0.94 
366 1   28.06   2.97    0   0   1   1.0202  -50.39  0   1   1.06    
0.94 
367 1   0.3 0.2 0   0   1   1.0201  -37.31  0   1   1.06    0.94 
368 1   0   0   0   0   1   1.0198  -46.4   0   1   1.06    0.94 
369 1   0   0   0   0   1   1.0197  -44.75  0   1   1.06    0.94 
370 1   5.82    -1.32   0   0   1   1.0197  -44.77  0   1   1.06    
0.94 
371 1   10.59   2.11    0   0   1   1.0197  -46.66  0   1   1.06    
0.94 
372 1   25.46   0.19    0   0   1   1.0196  -42.37  0   1   1.06    
0.94 
373 1   83.6    7.31    0   0   1   1.0194  -45.94  0   1   1.06    
0.94 
374 1   25.3    -0.65   0   0   1   1.0193  -47.85  0   1   1.06    
0.94 
375 1   0   0   0   0   1   1.0191  -37.76  0   1   1.06    0.94 
376 1   11.59   -0.93   0   0   1   1.0191  -39.75  0   1   1.06    
0.94 
377 2   103.05  15.09   0   0   1   1.019   -46.71  0   1   1.06    
0.94 
378 1   0   0   0   0   1   1.019   -43.47  0   1   1.06    0.94 
379 1   0   0   0   0   1   1.0189  -49.76  0   1   1.06    0.94 
380 1   10.58   -0.36   0   0   1   1.0189  -39.08  0   1   1.06    
0.94 
381 1   31.95   7.73    0   0   1   1.0189  -50.37  0   1   1.06    
0.94 
382 1   20.02   2.46    0   0   1   1.0189  -50.37  0   1   1.06    
0.94 
383 1   10.01   2   0   0   1   1.0186  -46.68  0   1   1.06    0.94 






385 2   0   0   0   0   1   1.0184  -48.19  0   1   1.06    0.94 
386 1   0   0   0   0   1   1.0184  -47.91  0   1   1.06    0.94 
387 1   28.17   -3.77   0   0   1   1.0183  -43.05  0   1   1.06    
0.94 
388 1   11.49   4.6 0   0   1   1.0182  -49.86  0   1   1.06    0.94 
389 1   11.48   -0.57   0   0   1   1.0182  -39.65  0   1   1.06    
0.94 
390 1   0   0   0   0   1   1.0182  -46.83  0   1   1.06    0.94 
391 1   0   0   0   0   1   1.0181  -47.45  0   1   1.06    0.94 
392 1   51.81   28.62   0   0   1   1.0181  -42.9   0   1   1.06    
0.94 
393 1   73.51   16.56   0   0   1   1.018   -50.55  0   1   1.06    
0.94 
394 1   17.42   -2.97   0   0   1   1.018   -38.15  0   1   1.06    
0.94 
395 1   20.51   2.42    0   0   1   1.018   -47.41  0   1   1.06    
0.94 
396 1   68.64   29.64   0   0   1   1.018   -36.08  0   1   1.06    
0.94 
397 1   13.2    -3.45   0   0   1   1.018   -44.74  0   1   1.06    
0.94 
398 1   3.86    -0.01   0   0   1   1.0179  -39.2   0   1   1.06    
0.94 
399 2   0   0   0   0   1   1.0179  -48.5   0   1   1.06    0.94 
400 1   11.91   0.47    0   0   1   1.0179  -40.41  0   1   1.06    
0.94 
401 1   0   0   0   0   1   1.0179  -49.42  0   1   1.06    0.94 
402 1   22.35   9.29    0   0   1   1.0178  -47.91  0   1   1.06    
0.94 
403 1   35.87   2.52    0   0   1   1.0176  -50.01  0   1   1.06    
0.94 
404 1   53.32   2.17    0   0   1   1.0176  -36.68  0   1   1.06    
0.94 
405 1   3.42    0.89    0   0   1   1.0176  -45.67  0   1   1.06    
0.94 
406 1   26.33   1   0   0   1   1.0176  -46.66  0   1   1.06    0.94 
407 2   0   0   0   0   1   1.0176  -46.48  0   1   1.06    0.94 
408 1   13.05   0.52    0   0   1   1.0176  -37.45  0   1   1.06    
0.94 
409 1   0   0   0   0   1   1.0175  -46.94  0   1   1.06    0.94 
410 1   29.46   4.67    0   0   1   1.0175  -49.5   0   1   1.06    
0.94 
411 1   35.73   1.61    0   0   1   1.0175  -51.95  0   1   1.06    
0.94 
412 1   10.04   3.2 0   0   1   1.0174  -37.72  0   1   1.06    0.94 
413 1   2.09    0.47    0   0   1   1.0173  -39.86  0   1   1.06    
0.94 
414 1   16.6    1.19    0   0   1   1.0173  -49.06  0   1   1.06    
0.94 
415 1   67.94   19.48   0   0   1   1.0173  -44.85  0   1   1.06    
0.94 






417 1   93.37   20.92   0   0   1   1.0171  -46.85  0   1   1.06    
0.94 
418 1   18.14   2.87    0   0   1   1.017   -50.64  0   1   1.06    
0.94 
419 1   18.06   0.25    0   0   1   1.017   -36.77  0   1   1.06    
0.94 
420 1   7.41    1.4 0   0   1   1.0169  -50.74  0   1   1.06    0.94 
421 1   25.13   -1.92   0   0   1   1.0169  -36.48  0   1   1.06    
0.94 
422 1   0   0   0   0   1   1.0168  -51.91  0   1   1.06    0.94 
423 1   23.39   -1.09   0   0   1   1.0168  -42.3   0   1   1.06    
0.94 
424 1   9.03    -2.46   0   0   1   1.0166  -44.44  0   1   1.06    
0.94 
425 1   28.76   1.97    0   0   1   1.0165  -44.67  0   1   1.06    
0.94 
426 1   4.24    -0.21   0   0   1   1.0165  -39.06  0   1   1.06    
0.94 
427 1   38.39   10.5    0   0   1   1.0164  -48.1   0   1   1.06    
0.94 
428 1   0   0   0   0   1   1.0162  -38.59  0   1   1.06    0.94 
429 1   8.4 1.59    0   0   1   1.0162  -40.6   0   1   1.06    0.94 
430 1   24.86   0.82    0   0   1   1.0161  -43.97  0   1   1.06    
0.94 
431 1   18.03   1.01    0   0   1   1.0161  -39.85  0   1   1.06    
0.94 
432 1   75.65   8.73    0   0   1   1.0161  -47.81  0   1   1.06    
0.94 
433 1   0   0   0   0   1   1.016   -51.32  0   1   1.06    0.94 
434 1   1.89    0.63    0   0   1   1.016   -48.2   0   1   1.06    
0.94 
435 1   17.58   2.59    0   0   1   1.0159  -42.33  0   1   1.06    
0.94 
436 1   4.56    0.46    0   0   1   1.0159  -38.99  0   1   1.06    
0.94 
437 1   19.23   2.78    0   0   1   1.0159  -50.93  0   1   1.06    
0.94 
438 1   23.74   1.2 0   0   1   1.0158  -46.1   0   1   1.06    0.94 
439 1   17.82   2.57    0   0   1   1.0158  -38.7   0   1   1.06    
0.94 
440 2   0   0   0   0   1   1.0157  -38.86  0   1   1.06    0.94 
441 1   0   0   0   0   1   1.0157  -48.14  0   1   1.06    0.94 
442 1   39.93   8.45    0   0   1   1.0157  -55.05  0   1   1.06    
0.94 
443 1   5.75    1.79    0   0   1   1.0156  -50.72  0   1   1.06    
0.94 
444 1   3.7 0.06    0   0   1   1.0155  -38.93  0   1   1.06    0.94 
445 1   0   0   0   0   1   1.0153  -46.29  0   1   1.06    0.94 
446 1   28.42   0.02    0   0   1   1.0152  -39.19  0   1   1.06    
0.94 
447 1   0   0   0   0   1   1.0152  -47.92  0   1   1.06    0.94 
448 1   76.6    -0.27   0   0   1   1.0151  -49 0   1   1.06    0.94 






450 1   18.3    1.55    0   0   1   1.0151  -39.14  0   1   1.06    
0.94 
451 1   4.27    1.06    0   0   1   1.015   -40.27  0   1   1.06    
0.94 
452 1   0   0   0   0   1   1.015   -53.52  0   1   1.06    0.94 
453 1   9.35    2.91    0   0   1   1.015   -43.62  0   1   1.06    
0.94 
454 1   0   -0.15   0   0   1   1.015   -45.27  0   1   1.06    0.94 
455 1   22.31   1.67    0   0   1   1.0149  -51.09  0   1   1.06    
0.94 
456 2   0   0   0   0   1   1.0149  -46.6   0   1   1.06    0.94 
457 1   10.71   0.34    0   0   1   1.0147  -42.37  0   1   1.06    
0.94 
458 1   12.44   -0.9    0   0   1   1.0147  -47.49  0   1   1.06    
0.94 
459 1   0   0   0   0   1   1.0146  -49.21  0   1   1.06    0.94 
460 1   3.02    0.59    0   0   1   1.0146  -40.63  0   1   1.06    
0.94 
461 1   17.37   2.57    0   0   1   1.0146  -37.83  0   1   1.06    
0.94 
462 1   18.62   7.15    0   0   1   1.0146  -48.43  0   1   1.06    
0.94 
463 1   35.44   4.77    0   0   1   1.0145  -53.6   0   1   1.06    
0.94 
464 1   4.77    4.63    0   0   1   1.0144  -37.35  0   1   1.06    
0.94 
465 1   24.49   9.21    0   0   1   1.0143  -36.35  0   1   1.06    
0.94 
466 1   0   -0.53   0   0   1   1.0143  -37.9   0   1   1.06    0.94 
467 1   155.49  56.16   0   0   1   1.0143  -37.03  0   1   1.06    
0.94 
468 1   0   0   0   0   1   1.0143  -39.53  0   1   1.06    0.94 
469 1   49.02   5.18    0   0   1   1.0143  -52.1   0   1   1.06    
0.94 
470 1   36.72   4.26    0   0   1   1.0142  -40.77  0   1   1.06    
0.94 
471 1   0.27    0.44    0   0   1   1.0142  -40.77  0   1   1.06    
0.94 
472 1   0   0   0   0   1   1.0142  -50.17  0   1   1.06    0.94 
473 1   2.49    0.3 0   0   1   1.0142  -40.51  0   1   1.06    0.94 
474 1   0   0   0   0   1   1.0142  -39.17  0   1   1.06    0.94 
475 1   0   0   0   0   1   1.0141  -54.87  0   1   1.06    0.94 
476 1   9.59    1.61    0   0   1   1.0141  -53.58  0   1   1.06    
0.94 
477 1   12.29   1.89    0   0   1   1.0141  -51.08  0   1   1.06    
0.94 
478 1   6.27    1.15    0   0   1   1.0141  -44.39  0   1   1.06    
0.94 
479 1   0   0   0   0   1   1.014   -49.05  0   1   1.06    0.94 
480 1   9.76    2.38    0   0   1   1.0139  -37.1   0   1   1.06    
0.94 
481 1   0   0   0   0   1   1.0138  -45.86  0   1   1.06    0.94 






483 1   264.55  59.5    0   0   1   1.0138  -47.34  0   1   1.06    
0.94 
484 1   55.73   7.96    0   0   1   1.0138  -52.09  0   1   1.06    
0.94 
485 1   32.94   -0.13   0   0   1   1.0137  -50.19  0   1   1.06    
0.94 
486 1   28.68   3.94    0   0   1   1.0137  -51.2   0   1   1.06    
0.94 
487 1   3.72    0.77    0   0   1   1.0137  -40.64  0   1   1.06    
0.94 
488 1   18.85   12.03   0   0   1   1.0137  -44.1   0   1   1.06    
0.94 
489 1   93.42   -1.52   0   0   1   1.0137  -45.83  0   1   1.06    
0.94 
490 1   3.38    0.58    0   0   1   1.0134  -40.72  0   1   1.06    
0.94 
491 1   0   0   0   0   1   1.0134  -40.75  0   1   1.06    0.94 
492 1   0   0   0   0   1   1.0133  -51.14  0   1   1.06    0.94 
493 1   47.06   3.27    0   0   1   1.0132  -43.08  0   1   1.06    
0.94 
494 1   6.9 -0.43   0   0   1   1.0132  -37.7   0   1   1.06    0.94 
495 1   0   0   0   0   1   1.0132  -48.68  0   1   1.06    0.94 
496 1   7.73    -0.59   0   0   1   1.013   -38.49  0   1   1.06    
0.94 
497 1   16.41   1.55    0   0   1   1.013   -49.36  0   1   1.06    
0.94 
498 1   0   0   0   0   1   1.013   -54.32  0   1   1.06    0.94 
499 1   24.43   1.97    0   0   1   1.0129  -42.47  0   1   1.06    
0.94 
500 1   0   0   0   0   1   1.0128  -47.82  0   1   1.06    0.94 
501 1   7.89    1.46    0   0   1   1.0128  -50.35  0   1   1.06    
0.94 
502 1   50.67   18.26   0   0   1   1.0127  -51.24  0   1   1.06    
0.94 
503 1   0.78    0.47    0   0   1   1.0126  -50.48  0   1   1.06    
0.94 
504 1   14.63   5.93    0   0   1   1.0124  -52.98  0   1   1.06    
0.94 
505 1   6.97    0.42    0   0   1   1.0124  -46.19  0   1   1.06    
0.94 
506 1   0   0   0   0   1   1.0124  -39.8   0   1   1.06    0.94 
507 1   26.25   7.16    0   0   1   1.0123  -49.54  0   1   1.06    
0.94 
508 1   17.52   2.19    0   0   1   1.0123  -40.12  0   1   1.06    
0.94 
509 1   49.45   25.62   0   0   1   1.0123  -48.57  0   1   1.06    
0.94 
510 1   116.83  12.71   0   0   1   1.0122  -50.9   0   1   1.06    
0.94 
511 1   15.97   1.42    0   0   1   1.0121  -48.81  0   1   1.06    
0.94 






513 1   14.72   5.84    0   0   1   1.0118  -47.32  0   1   1.06    
0.94 
514 1   31.04   8.19    0   0   1   1.0118  -50.08  0   1   1.06    
0.94 
515 1   6.46    -4.96   0   0   1   1.0117  -44.88  0   1   1.06    
0.94 
516 1   12.01   2.39    0   0   1   1.0116  -49.86  0   1   1.06    
0.94 
517 1   10.65   0.37    0   0   1   1.0114  -41.92  0   1   1.06    
0.94 
518 1   6.22    0.24    0   0   1   1.0114  -45.54  0   1   1.06    
0.94 
519 1   58.31   26.66   0   0   1   1.0114  -46.35  0   1   1.06    
0.94 
520 1   0   1.83    0   0   1   1.0113  -43.81  0   1   1.06    0.94 
521 1   28.54   1.01    0   0   1   1.0113  -53.33  0   1   1.06    
0.94 
522 1   0   0   0   0   1   1.0113  -38.81  0   1   1.06    0.94 
523 1   0   0   0   0   1   1.0112  -47.11  0   1   1.06    0.94 
524 1   40.5    11.69   0   0   1   1.0112  -45.91  0   1   1.06    
0.94 
525 1   63.32   -0.7    0   0   1   1.0112  -47.99  0   1   1.06    
0.94 
526 1   37.41   14.14   0   0   1   1.0112  -41.22  0   1   1.06    
0.94 
527 1   36.72   7.73    0   0   1   1.011   -48.2   0   1   1.06    
0.94 
528 1   0   0   0   0   1   1.0106  -37.96  0   1   1.06    0.94 
529 1   0   0   0   0   1   1.0105  -47.63  0   1   1.06    0.94 
530 1   38.19   1.89    0   0   1   1.0104  -46.02  0   1   1.06    
0.94 
531 1   9.66    4.58    0   0   1   1.0103  -46.64  0   1   1.06    
0.94 
532 1   67.07   0.56    0   0   1   1.0101  -44.02  0   1   1.06    
0.94 
533 1   57.74   9.22    0   0   1   1.0098  -51.26  0   1   1.06    
0.94 
534 1   0   0   0   0   1   1.0098  -48.5   0   1   1.06    0.94 
535 1   104.59  8.82    0   0   1   1.0098  -53.55  0   1   1.06    
0.94 
536 1   34.67   6.17    0   0   1   1.0098  -54.62  0   1   1.06    
0.94 
537 1   62.76   13.51   0   0   1   1.0098  -48.81  0   1   1.06    
0.94 
538 1   20.46   20.23   0   0   1   1.0098  -38 0   1   1.06    0.94 
539 1   16.13   1.98    0   0   1   1.0098  -41.63  0   1   1.06    
0.94 
540 1   24.95   6.25    0   0   1   1.0096  -41.57  0   1   1.06    
0.94 
541 1   4.21    1.09    0   0   1   1.0096  -47.77  0   1   1.06    
0.94 






543 1   17.13   2.26    0   0   1   1.0094  -39.96  0   1   1.06    
0.94 
544 1   0   0   0   0   1   1.0094  -48.75  0   1   1.06    0.94 
545 1   3.86    0.4 0   0   1   1.0094  -47.34  0   1   1.06    0.94 
546 1   36.94   19.6    0   0   1   1.0093  -49.15  0   1   1.06    
0.94 
547 1   15.49   8.64    0   0   1   1.0093  -46.97  0   1   1.06    
0.94 
548 1   35.71   9.38    0   0   1   1.0093  -54.44  0   1   1.06    
0.94 
549 1   0   0   0   0   1   1.0093  -54.28  0   1   1.06    0.94 
550 1   10.22   -0.43   0   0   1   1.0092  -48.42  0   1   1.06    
0.94 
551 1   8.19    3.56    0   0   1   1.0092  -51.2   0   1   1.06    
0.94 
552 1   11.9    -4.01   0   0   1   1.0092  -43.35  0   1   1.06    
0.94 
553 1   13.23   4.67    0   0   1   1.0091  -42.45  0   1   1.06    
0.94 
554 1   0   0   0   0   1   1.0091  -51.18  0   1   1.06    0.94 
555 1   75.38   6.88    0   0   1   1.009   -53.86  0   1   1.06    
0.94 
556 1   0   0   0   0   1   1.009   -43.32  0   1   1.06    0.94 
557 1   16.13   1.01    0   0   1   1.009   -51.26  0   1   1.06    
0.94 
558 1   97.49   14.68   0   0   1   1.0088  -54.54  0   1   1.06    
0.94 
559 1   0   0   0   0   1   1.0088  -53.88  0   1   1.06    0.94 
560 1   0   0   0   0   1   1.0087  -48.49  0   1   1.06    0.94 
561 1   17.17   3.28    0   0   1   1.0087  -51.66  0   1   1.06    
0.94 
562 1   19.98   5.44    0   0   1   1.0087  -41.58  0   1   1.06    
0.94 
563 1   20.03   2.43    0   0   1   1.0086  -54.1   0   1   1.06    
0.94 
564 1   22.21   3.17    0   0   1   1.0086  -41.61  0   1   1.06    
0.94 
565 1   14.64   2.18    0   0   1   1.0086  -39.58  0   1   1.06    
0.94 
566 1   8.95    0.11    0   0   1   1.0086  -47.31  0   1   1.06    
0.94 
567 1   21.5    -0.06   0   0   1   1.0086  -48.41  0   1   1.06    
0.94 
568 2   0   0   0   0   1   1.0086  -48.41  0   1   1.06    0.94 
569 1   45.37   16.94   0   0   1   1.0086  -48.6   0   1   1.06    
0.94 
570 1   0   0   0   0   1   1.0085  -48.64  0   1   1.06    0.94 
571 1   11  2.2 0   0   1   1.0084  -50 0   1   1.06    0.94 
572 1   29.92   7.46    0   0   1   1.0084  -51.27  0   1   1.06    
0.94 
573 1   6.62    2.39    0   0   1   1.0084  -46.71  0   1   1.06    
0.94 






575 1   90.32   14.5    0   0   1   1.0081  -53.81  0   1   1.06    
0.94 
576 3   11.34   1.41    0   0   1   1.0081  -52.93  0   1   1.06    
0.94 
577 1   26.96   8.36    0   0   1   1.0081  -39.47  0   1   1.06    
0.94 
578 1   5.65    0.61    0   0   1   1.008   -52.49  0   1   1.06    
0.94 
579 1   13.63   9.17    0   0   1   1.008   -47 0   1   1.06    0.94 
580 1   0   0   0   0   1   1.008   -41.31  0   1   1.06    0.94 
581 1   25.33   4.72    0   0   1   1.0079  -52.08  0   1   1.06    
0.94 
582 1   16.68   0.88    0   0   1   1.0079  -50.87  0   1   1.06    
0.94 
583 1   0   0   0   0   1   1.0076  -46.13  0   1   1.06    0.94 
584 1   0   0   0   0   1   1.0075  -39.74  0   1   1.06    0.94 
585 1   1   0.5 0   0   1   1.0075  -39.74  0   1   1.06    0.94 
586 1   64.77   10.45   0   0   1   1.0075  -49.04  0   1   1.06    
0.94 
587 1   24.18   0.33    0   0   1   1.0075  -43.72  0   1   1.06    
0.94 
588 1   0   0   0   0   1   1.0075  -48.56  0   1   1.06    0.94 
589 1   19.12   4.23    0   0   1   1.0074  -50.84  0   1   1.06    
0.94 
590 1   0   0   0   0   1   1.0074  -45.58  0   1   1.06    0.94 
591 1   0   0   0   0   1   1.0074  -51.29  0   1   1.06    0.94 
592 1   125.51  13.59   0   0   1   1.0074  -54.16  0   1   1.06    
0.94 
593 1   18.5    2.36    0   0   1   1.0073  -47.07  0   1   1.06    
0.94 
594 1   0   0   0   0   1   1.0073  -47.1   0   1   1.06    0.94 
595 1   1.09    0.42    0   0   1   1.0073  -47.1   0   1   1.06    
0.94 
596 1   6.09    1.5 0   0   1   1.0073  -40.83  0   1   1.06    0.94 
597 1   17.75   -3.59   0   0   1   1.0073  -52.03  0   1   1.06    
0.94 
598 1   25.85   2.27    0   0   1   1.0072  -50.87  0   1   1.06    
0.94 
599 1   0   0   0   0   1   1.0072  -48.11  0   1   1.06    0.94 
600 1   0   0   0   0   1   1.007   -49.63  0   1   1.06    0.94 
601 1   17.24   1.26    0   0   1   1.007   -43.8   0   1   1.06    
0.94 
602 1   16.33   0.6 0   0   1   1.0069  -39.54  0   1   1.06    0.94 
603 1   34.28   6.23    0   0   1   1.0068  -47.91  0   1   1.06    
0.94 
604 1   0   0   0   0   1   1.0067  -47.5   0   1   1.06    0.94 
605 1   81.44   28.23   0   0   1   1.0066  -54.1   0   1   1.06    
0.94 
606 1   22.18   0.44    0   0   1   1.0066  -52.08  0   1   1.06    
0.94 
607 1   16.33   7.5 0   0   1   1.0066  -43.19  0   1   1.06    0.94 






609 1   8.05    1.54    0   0   1   1.0066  -40.24  0   1   1.06    
0.94 
610 1   25.9    1.63    0   0   1   1.0066  -49.7   0   1   1.06    
0.94 
611 1   8.8 0.65    0   0   1   1.0065  -49.25  0   1   1.06    0.94 
612 1   10.69   1.57    0   0   1   1.0065  -49.32  0   1   1.06    
0.94 
613 1   3.18    0.3 0   0   1   1.0065  -52.89  0   1   1.06    0.94 
614 1   28.41   5.82    0   0   1   1.0064  -51.89  0   1   1.06    
0.94 
615 1   35.34   2.62    0   0   1   1.0064  -49.29  0   1   1.06    
0.94 
616 1   20.17   2.02    0   0   1   1.0063  -51.69  0   1   1.06    
0.94 
617 1   0   0   0   0   1   1.0063  -45.51  0   1   1.06    0.94 
618 1   0   0   0   0   1   1.0062  -49.55  0   1   1.06    0.94 
619 1   4.6 4.6 0   0   1   1.006   -45.52  0   1   1.06    0.94 
620 1   42.75   8.16    0   0   1   1.006   -54.84  0   1   1.06    
0.94 
621 1   0   0   0   0   1   1.0059  -41.76  0   1   1.06    0.94 
622 1   0   0   0   0   1   1.0059  -46.24  0   1   1.06    0.94 
623 1   5.91    5.91    0   0   1   1.0059  -45.52  0   1   1.06    
0.94 
624 1   13.5    -7.41   0   0   1   1.0059  -50.74  0   1   1.06    
0.94 
625 1   27.61   5.43    0   0   1   1.0058  -49 0   1   1.06    0.94 
626 1   8.14    3.88    0   0   1   1.0058  -44.24  0   1   1.06    
0.94 
627 1   10.66   2.04    0   0   1   1.0057  -47.85  0   1   1.06    
0.94 
628 1   14.68   4.58    0   0   1   1.0055  -42.66  0   1   1.06    
0.94 
629 1   51  13.18   0   0   1   1.0055  -48.91  0   1   1.06    0.94 
630 1   13.61   2.23    0   0   1   1.0053  -48.08  0   1   1.06    
0.94 
631 1   12.68   2.28    0   0   1   1.0052  -40.26  0   1   1.06    
0.94 
632 1   13.45   0.93    0   0   1   1.0052  -53.16  0   1   1.06    
0.94 
633 1   9.42    0.12    0   0   1   1.0051  -41.07  0   1   1.06    
0.94 
634 1   22.93   3.79    0   0   1   1.0051  -43.8   0   1   1.06    
0.94 
635 1   92.42   12.38   0   0   1   1.0051  -54.36  0   1   1.06    
0.94 
636 1   0   0   0   0   1   1.0051  -54.95  0   1   1.06    0.94 
637 1   83.32   29.28   0   0   1   1.0051  -51.64  0   1   1.06    
0.94 
638 1   0   0   0   0   1   1.005   -50.62  0   1   1.06    0.94 
639 1   8.65    1.71    0   0   1   1.0048  -49.91  0   1   1.06    
0.94 






641 1   3.89    0.11    0   0   1   1.0047  -43.23  0   1   1.06    
0.94 
642 1   24.89   6.19    0   0   1   1.0047  -53.29  0   1   1.06    
0.94 
643 1   21.13   3.08    0   0   1   1.0046  -42.5   0   1   1.06    
0.94 
644 1   0   0   0   0   1   1.0046  -52.24  0   1   1.06    0.94 
645 1   32.51   -12.59  0   0   1   1.0045  -49.59  0   1   1.06    
0.94 
646 1   23.21   7.03    0   0   1   1.0044  -52.09  0   1   1.06    
0.94 
647 1   0   0   0   0   1   1.0044  -47.4   0   1   1.06    0.94 
648 1   49.53   15.38   0   0   1   1.0044  -41.42  0   1   1.06    
0.94 
649 1   31.62   8.03    0   0   1   1.0043  -43.81  0   1   1.06    
0.94 
650 1   38.54   0.55    0   0   1   1.0042  -54.08  0   1   1.06    
0.94 
651 1   11.41   -0.76   0   0   1   1.0042  -44.54  0   1   1.06    
0.94 
652 1   0   0   0   0   1   1.0042  -53.76  0   1   1.06    0.94 
653 1   13.14   -1.73   0   0   1   1.0042  -50.12  0   1   1.06    
0.94 
654 1   40.46   5.63    0   0   1   1.0041  -52.12  0   1   1.06    
0.94 
655 1   92.93   26.95   0   0   1   1.0041  -50.09  0   1   1.06    
0.94 
656 1   48.58   2.86    0   0   1   1.0041  -46.47  0   1   1.06    
0.94 
657 1   30.31   3.53    0   0   1   1.004   -52.79  0   1   1.06    
0.94 
658 1   59.91   2.26    0   0   1   1.004   -51.04  0   1   1.06    
0.94 
659 1   55.37   15.55   0   0   1   1.004   -52.81  0   1   1.06    
0.94 
660 1   0   0   0   0   1   1.004   -53.28  0   1   1.06    0.94 
661 1   0   0   0   0   1   1.004   -40.68  0   1   1.06    0.94 
662 1   12.35   3.64    0   0   1   1.004   -44.88  0   1   1.06    
0.94 
663 1   17.97   0.46    0   0   1   1.0039  -46.62  0   1   1.06    
0.94 
664 1   2.3 18.24   0   0   1   1.0039  -54.26  0   1   1.06    0.94 
665 1   0   0   0   0   1   1.0039  -52.76  0   1   1.06    0.94 
666 1   0   10.31   0   0   1   1.0039  -54.94  0   1   1.06    0.94 
667 1   50.81   3.52    0   0   1   1.0039  -50.06  0   1   1.06    
0.94 
668 1   17.59   1.29    0   0   1   1.0038  -52.68  0   1   1.06    
0.94 
669 1   67.17   11.41   0   0   1   1.0038  -54.03  0   1   1.06    
0.94 
670 1   43.33   1.49    0   0   1   1.0038  -47.06  0   1   1.06    
0.94 






672 1   21.32   -1.54   0   0   1   1.0038  -44.89  0   1   1.06    
0.94 
673 1   85.95   18.73   0   0   1   1.0038  -53.73  0   1   1.06    
0.94 
674 1   0   0   0   0   1   1.0037  -47.46  0   1   1.06    0.94 
675 1   17.39   6.33    0   0   1   1.0037  -47.46  0   1   1.06    
0.94 
676 1   55.13   4.4 0   0   1   1.0037  -41.92  0   1   1.06    0.94 
677 1   17.39   6.33    0   0   1   1.0037  -47.46  0   1   1.06    
0.94 
678 1   17.39   6.33    0   0   1   1.0037  -47.46  0   1   1.06    
0.94 
679 1   52.6    11.82   0   0   1   1.0035  -48.98  0   1   1.06    
0.94 
680 1   56.51   16.34   0   0   1   1.0034  -55 0   1   1.06    0.94 
681 1   6.46    1.94    0   0   1   1.0034  -49 0   1   1.06    0.94 
682 1   22.39   6.48    0   0   1   1.0034  -48.62  0   1   1.06    
0.94 
683 1   14.11   3.91    0   0   1   1.0034  -52.11  0   1   1.06    
0.94 
684 1   63.84   -2.41   0   0   1   1.0034  -52.11  0   1   1.06    
0.94 
685 1   22.86   -1.84   0   0   1   1.0033  -52.17  0   1   1.06    
0.94 
686 1   12.95   2.54    0   0   1   1.0033  -47.71  0   1   1.06    
0.94 
687 1   13.88   3.95    0   0   1   1.0032  -53.4   0   1   1.06    
0.94 
688 1   4.92    0.82    0   0   1   1.0032  -49.12  0   1   1.06    
0.94 
689 1   0   0   0   0   1   1.0031  -50.11  0   1   1.06    0.94 
690 1   17.39   6.33    0   0   1   1.0031  -47.52  0   1   1.06    
0.94 
691 1   17.39   6.33    0   0   1   1.0031  -47.52  0   1   1.06    
0.94 
692 1   55.64   -8.19   0   0   1   1.003   -44.6   0   1   1.06    
0.94 
693 1   11.02   1.05    0   0   1   1.003   -50.29  0   1   1.06    
0.94 
694 1   16.03   7.03    0   0   1   1.0029  -51.05  0   1   1.06    
0.94 
695 1   0   0   0   0   1   1.0028  -52.49  0   1   1.06    0.94 
696 1   0   0   0   0   1   1.0028  -53.28  0   1   1.06    0.94 
697 1   11.8    0.04    0   0   1   1.0027  -42.81  0   1   1.06    
0.94 
698 1   23.39   -15.29  0   0   1   1.0026  -51.39  0   1   1.06    
0.94 
699 1   0   0   0   0   1   1.0025  -44.64  0   1   1.06    0.94 
700 1   31.68   5.62    0   0   1   1.0024  -41.89  0   1   1.06    
0.94 
701 1   0   0   0   0   1   1.0024  -48.12  0   1   1.06    0.94 






703 1   48.28   9.58    0   0   1   1.0023  -54.46  0   1   1.06    
0.94 
704 1   65.59   5.52    0   0   1   1.0022  -51.22  0   1   1.06    
0.94 
705 1   93.68   17.65   0   0   1   1.0022  -54.42  0   1   1.06    
0.94 
706 1   10.69   4.79    0   0   1   1.0022  -49.18  0   1   1.06    
0.94 
707 1   3.62    0.48    0   0   1   1.0021  -49.06  0   1   1.06    
0.94 
708 1   6.85    1.4 0   0   1   1.0019  -50.22  0   1   1.06    0.94 
709 1   52.72   16.71   0   0   1   1.0019  -51.45  0   1   1.06    
0.94 
710 1   46.94   5.67    0   0   1   1.0019  -53.24  0   1   1.06    
0.94 
711 1   5.84    -3.44   0   0   1   1.0018  -53.54  0   1   1.06    
0.94 
712 1   0   0   0   0   1   1.0018  -52.66  0   1   1.06    0.94 
713 1   76.1    16.66   0   0   1   1.0016  -55.32  0   1   1.06    
0.94 
714 1   44.59   5.32    0   0   1   1.0015  -52.34  0   1   1.06    
0.94 
715 1   8.07    2.06    0   0   1   1.0015  -44.49  0   1   1.06    
0.94 
716 1   0   0   0   0   1   1.0014  -46.37  0   1   1.06    0.94 
717 1   6.41    0.62    0   0   1   1.0014  -45.09  0   1   1.06    
0.94 
718 1   0   0   0   0   1   1.0014  -52.73  0   1   1.06    0.94 
719 1   16.62   10.47   0   0   1   1.0013  -49.34  0   1   1.06    
0.94 
720 1   25.43   5.24    0   0   1   1.0012  -53.51  0   1   1.06    
0.94 
721 1   0   0   0   0   1   1.0012  -52.46  0   1   1.06    0.94 
722 1   9.3 2.71    0   0   1   1.0012  -44.34  0   1   1.06    0.94 
723 1   2.79    0.53    0   0   1   1.0011  -50.28  0   1   1.06    
0.94 
724 1   74.94   15.09   0   0   1   1.001   -51.53  0   1   1.06    
0.94 
725 1   6.85    1.08    0   0   1   1.0009  -45.47  0   1   1.06    
0.94 
726 1   43.92   7   0   0   1   1.0009  -47.55  0   1   1.06    0.94 
727 1   14.47   7.09    0   0   1   1.0009  -47.55  0   1   1.06    
0.94 
728 1   19.93   4.03    0   0   1   1.0008  -50.92  0   1   1.06    
0.94 
729 1   24.41   12.27   0   0   1   1.0006  -50.32  0   1   1.06    
0.94 
730 1   20.47   10.32   0   0   1   1.0006  -45.02  0   1   1.06    
0.94 
731 1   41.14   16.69   0   0   1   1.0005  -51.85  0   1   1.06    
0.94 






733 1   7.98    1.56    0   0   1   1.0004  -52.49  0   1   1.06    
0.94 
734 1   13.29   3.46    0   0   1   1.0004  -42.04  0   1   1.06    
0.94 
735 1   0   0   0   0   1   1.0003  -52.4   0   1   1.06    0.94 
736 1   37.99   3.97    0   0   1   1.0003  -48.66  0   1   1.06    
0.94 
737 1   12.06   2.2 0   0   1   1.0002  -52.35  0   1   1.06    0.94 
738 1   91.28   30.08   0   0   1   1.0002  -51.74  0   1   1.06    
0.94 
739 1   0.29    -1.2    0   0   1   1   -41.39  0   1   1.06    0.94 
740 2   142.71  91.4    0   0   1   1   -41.39  0   1   1.06    0.94 
741 1   8.12    1.6 0   0   1   1   -41.4   0   1   1.06    0.94 
742 1   2.32    0.65    0   0   1   0.9999  -50.59  0   1   1.06    
0.94 
743 1   63.53   3.32    0   0   1   0.9997  -49.64  0   1   1.06    
0.94 
744 1   8.44    2.9 0   0   1   0.9997  -45.29  0   1   1.06    0.94 
745 1   129.97  18.13   0   0   1   0.9997  -49.84  0   1   1.06    
0.94 
746 1   0   -0.74   0   0   1   0.9996  -47.73  0   1   1.06    0.94 
747 1   75.1    10.22   0   0   1   0.9994  -43.78  0   1   1.06    
0.94 
748 1   71.77   19.35   0   0   1   0.9994  -52.23  0   1   1.06    
0.94 
749 1   0   0   0   0   1   0.9993  -50.9   0   1   1.06    0.94 
750 1   15.56   0.47    0   0   1   0.9992  -45.08  0   1   1.06    
0.94 
751 1   31.23   8.74    0   0   1   0.9992  -45.42  0   1   1.06    
0.94 
752 1   0   0   0   0   1   0.9991  -50.99  0   1   1.06    0.94 
753 1   32.01   2.51    0   0   1   0.9991  -52.61  0   1   1.06    
0.94 
754 1   140.18  50.96   0   0   1   0.999   -47.89  0   1   1.06    
0.94 
755 1   140.18  50.96   0   0   1   0.999   -47.89  0   1   1.06    
0.94 
756 1   0   0   0   0   1   0.999   -45.1   0   1   1.06    0.94 
757 1   56.33   12.49   0   0   1   0.9989  -52.95  0   1   1.06    
0.94 
758 1   0   0   0   0   1   0.9989  -46.1   0   1   1.06    0.94 
759 1   23.52   4.56    0   0   1   0.9988  -45.46  0   1   1.06    
0.94 
760 1   0   0   0   0   1   0.9986  -50.44  0   1   1.06    0.94 
761 1   0   0   0   0   1   0.9985  -51.5   0   1   1.06    0.94 
762 1   40.21   8.13    0   0   1   0.9984  -52.32  0   1   1.06    
0.94 
763 1   0   0   0   0   1   0.9984  -51.34  0   1   1.06    0.94 
764 1   23.1    2.3 0   0   1   0.9981  -48.32  0   1   1.06    0.94 
765 1   28.87   3.27    0   0   1   0.9981  -44.85  0   1   1.06    
0.94 






767 1   80.55   -26.48  0   0   1   0.998   -50.33  0   1   1.06    
0.94 
768 1   0   0   0   0   1   0.9978  -53.29  0   1   1.06    0.94 
769 1   0   0.58    0   0   1   0.9976  -47.97  0   1   1.06    0.94 
770 1   -8.01   -4.54   0   0   1   0.9976  -53.17  0   1   1.06    
0.94 
771 1   17.12   1.55    0   0   1   0.9976  -49.75  0   1   1.06    
0.94 
772 1   97.41   14.42   0   0   1   0.9975  -52.64  0   1   1.06    
0.94 
773 1   7.55    0.95    0   0   1   0.9975  -47.26  0   1   1.06    
0.94 
774 1   8.07    1.15    0   0   1   0.9974  -51.39  0   1   1.06    
0.94 
775 1   50.77   14.75   0   0   1   0.9974  -42.72  0   1   1.06    
0.94 
776 1   0   0   0   0   1   0.9973  -53.61  0   1   1.06    0.94 
777 1   21.7    1.93    0   0   1   0.9971  -53.73  0   1   1.06    
0.94 
778 1   1.93    0.78    0   0   1   0.997   -43.59  0   1   1.06    
0.94 
779 1   6.22    1.5 0   0   1   0.997   -54.15  0   1   1.06    0.94 
780 1   27.11   9.06    0   0   1   0.9969  -53.85  0   1   1.06    
0.94 
781 1   18.46   1.07    0   0   1   0.9968  -45.91  0   1   1.06    
0.94 
782 1   26.52   7.42    0   0   1   0.9967  -51.02  0   1   1.06    
0.94 
783 2   88.97   18.89   0   0   1   0.9966  -43.28  0   1   1.06    
0.94 
784 1   6.32    5.45    0   0   1   0.9964  -43.48  0   1   1.06    
0.94 
785 1   16.06   3.52    0   0   1   0.9963  -49.21  0   1   1.06    
0.94 
786 1   126.27  9.77    0   0   1   0.9963  -54.26  0   1   1.06    
0.94 
787 1   69.5    3.02    0   0   1   0.9963  -52.96  0   1   1.06    
0.94 
788 1   6.57    0.03    0   0   1   0.9962  -42.92  0   1   1.06    
0.94 
789 1   5.46    1.34    0   0   1   0.9962  -50.18  0   1   1.06    
0.94 
790 1   10.31   -0.12   0   0   1   0.9961  -42.76  0   1   1.06    
0.94 
791 1   13.73   1.47    0   0   1   0.9961  -51.99  0   1   1.06    
0.94 
792 1   19.09   5.89    0   0   1   0.9959  -53.59  0   1   1.06    
0.94 
793 1   66.32   14.43   0   0   1   0.9958  -43.33  0   1   1.06    
0.94 
794 1   -2.46   -2.46   0   0   1   0.9955  -52.23  0   1   1.06    
0.94 






796 1   36.29   12.85   0   0   1   0.9954  -54.33  0   1   1.06    
0.94 
797 1   25.45   -1.5    0   0   1   0.9951  -54.01  0   1   1.06    
0.94 
798 1   16.12   -0.21   0   0   1   0.995   -50.03  0   1   1.06    
0.94 
799 1   26.42   12.58   0   0   1   0.995   -44.95  0   1   1.06    
0.94 
800 1   0.57    -0.18   0   0   1   0.995   -54.34  0   1   1.06    
0.94 
801 1   0.57    -0.18   0   0   1   0.995   -54.34  0   1   1.06    
0.94 
802 1   82.8    11.19   0   0   1   0.995   -54.34  0   1   1.06    
0.94 
803 1   72.57   10.84   0   0   1   0.9948  -51.7   0   1   1.06    
0.94 
804 1   16.61   1.83    0   0   1   0.9947  -49.72  0   1   1.06    
0.94 
805 1   7.08    0.85    0   0   1   0.9945  -47.38  0   1   1.06    
0.94 
806 1   13.08   6.56    0   0   1   0.9944  -52.04  0   1   1.06    
0.94 
807 1   0   0   0   0   1   0.9943  -48.21  0   1   1.06    0.94 
808 1   59.62   17.34   0   0   1   0.9942  -48.41  0   1   1.06    
0.94 
809 1   0   0   0   0   1   0.9941  -47.41  0   1   1.06    0.94 
810 1   60.5    10.87   0   0   1   0.9941  -54.04  0   1   1.06    
0.94 
811 1   140.57  50.02   0   0   1   0.994   -43.53  0   1   1.06    
0.94 
812 1   71.83   33.35   0   0   1   0.9937  -50.7   0   1   1.06    
0.94 
813 1   0   0   0   0   1   0.9937  -52.87  0   1   1.06    0.94 
814 1   18.09   4.17    0   0   1   0.9936  -50.43  0   1   1.06    
0.94 
815 1   39.99   10.11   0   0   1   0.9936  -52.41  0   1   1.06    
0.94 
816 1   16.93   1.29    0   0   1   0.9935  -44.49  0   1   1.06    
0.94 
817 1   7.87    2.23    0   0   1   0.9934  -52.91  0   1   1.06    
0.94 
818 1   54.36   17.14   0   0   1   0.9933  -47.85  0   1   1.06    
0.94 
819 1   39.51   19.95   0   0   1   0.9932  -53.09  0   1   1.06    
0.94 
820 1   10.98   -0.41   0   0   1   0.9932  -51.81  0   1   1.06    
0.94 
821 1   87.74   21.05   0   0   1   0.9931  -52.02  0   1   1.06    
0.94 
822 1   12.57   2.22    0   0   1   0.9931  -51.16  0   1   1.06    
0.94 






824 1   4.48    0.11    0   0   1   0.9931  -52.31  0   1   1.06    
0.94 
825 1   23.29   5.28    0   0   1   0.9928  -52.48  0   1   1.06    
0.94 
826 1   19.94   -10.77  0   0   1   0.9928  -52.97  0   1   1.06    
0.94 
827 1   0   0   0   0   1   0.9927  -47.74  0   1   1.06    0.94 
828 1   11.84   -0.62   0   0   1   0.9927  -45.35  0   1   1.06    
0.94 
829 1   35.41   17.54   0   0   1   0.9926  -50.05  0   1   1.06    
0.94 
830 1   93.67   26.72   0   0   1   0.9926  -49.35  0   1   1.06    
0.94 
831 1   14.7    1.24    0   0   1   0.9926  -52.94  0   1   1.06    
0.94 
832 1   18.39   4   0   0   1   0.9923  -52.18  0   1   1.06    0.94 
833 1   54.46   12.94   0   0   1   0.9922  -51.53  0   1   1.06    
0.94 
834 1   35.62   2.68    0   0   1   0.9922  -49.26  0   1   1.06    
0.94 
835 1   0   0   0   0   1   0.9919  -51.27  0   1   1.06    0.94 
836 1   9.62    5.37    0   0   1   0.9919  -52.37  0   1   1.06    
0.94 
837 1   22.4    0.42    0   0   1   0.9918  -48.67  0   1   1.06    
0.94 
838 1   176.52  41.85   0   0   1   0.9918  -51.09  0   1   1.06    
0.94 
839 1   119.78  34.93   0   0   1   0.9916  -51.35  0   1   1.06    
0.94 
840 1   44.09   11.34   0   0   1   0.9916  -50.96  0   1   1.06    
0.94 
841 1   5.09    2.7 0   0   1   0.9915  -47.94  0   1   1.06    0.94 
842 1   0   0   0   0   1   0.9914  -49.89  0   1   1.06    0.94 
843 1   64.84   14.64   0   0   1   0.9914  -48.72  0   1   1.06    
0.94 
844 1   25.97   6.27    0   0   1   0.9906  -51.11  0   1   1.06    
0.94 
845 1   35.29   10.53   0   0   1   0.9904  -43.61  0   1   1.06    
0.94 
846 1   15.37   1.4 0   0   1   0.9901  -52.02  0   1   1.06    0.94 
847 1   31.12   7.19    0   0   1   0.9894  -51.41  0   1   1.06    
0.94 
848 1   24.15   7.33    0   0   1   0.9873  -43.95  0   1   1.06    
0.94 
849 1   13.39   -0.89   0   0   1   0.9589  -55.64  0   1   1.06    
0.94 
850 1   9.6 -1.66   0   0   1   0.9444  -58.38  0   1   1.06    0.94 
851 1   0   0   0   0   1   0.9383  -59.5   0   1   1.06    0.94 
852 1   8.87    -3.43   0   0   1   0.9361  -59.92  0   1   1.06    
0.94 
853 1   49.89   13.1    0   0   1   0.9284  -61.13  0   1   1.06    
0.94 






855 1   7.78    0.09    0   0   1   1.0188  -48.41  0   1   1.06    
0.94 
856 3   0   0   0   0   1   0.969   -48.69  0   1   1.06    0.94 
857 3   0   0   0   0   1   0.9652  -48.72  0   1   1.06    0.94 
858 1   9.61    0.86    0   0   1   1.0436  -42.87  0   1   1.06    
0.94 
859 1   22.76   3.38    0   0   1   1.0399  -43.62  0   1   1.06    
0.94 
860 1   0   0   0   0   1   1.0385  -42.82  0   1   1.06    0.94 
861 1   15.35   1.14    0   0   1   1.038   -44.02  0   1   1.06    
0.94 
862 1   0   0   0   0   1   1.028   -42.81  0   1   1.06    0.94 
863 1   17.4    6.68    0   0   1   1.0218  -42.65  0   1   1.06    
0.94 
864 1   9.32    1.76    0   0   1   1.0209  -42.69  0   1   1.06    
0.94 
865 1   5.95    0.73    0   0   1   1.0182  -42.76  0   1   1.06    
0.94 
866 2   0   0   0   0   1   1.017   -46.14  0   1   1.06    0.94 
867 1   31.46   3.4 0   0   1   1.0144  -42.76  0   1   1.06    0.94 
868 1   13.33   0.83    0   0   1   1.0134  -42.73  0   1   1.06    
0.94 
869 1   0   0   0   0   1   1.0102  -54.98  0   1   1.06    0.94 
870 1   22.75   5.04    0   0   1   1.0098  -42.35  0   1   1.06    
0.94 
871 1   0   0   0   0   1   1.0069  -55.26  0   1   1.06    0.94 
872 1   0   0   0   0   1   1.0064  -55.23  0   1   1.06    0.94 
873 1   36.26   4.43    0   0   1   1.005   -55.51  0   1   1.06    
0.94 
874 1   44.37   6.45    0   0   1   1.0049  -55.68  0   1   1.06    
0.94 
875 1   46.07   5.46    0   0   1   1.0048  -55.56  0   1   1.06    
0.94 
876 1   48.1    8.2 0   0   1   1.0042  -55.67  0   1   1.06    0.94 
877 1   0.73    -1.05   0   0   1   1.0037  -56 0   1   1.06    0.94 
878 1   33.95   7.62    0   0   1   1.0036  -56.82  0   1   1.06    
0.94 
879 1   31.71   7.12    0   0   1   1.0032  -56.85  0   1   1.06    
0.94 
880 1   0   0   0   0   1   1.003   -56.09  0   1   1.06    0.94 
881 1   13.73   1.97    0   0   1   1.003   -56.12  0   1   1.06    
0.94 
882 1   13.74   2.04    0   0   1   1.0028  -56.15  0   1   1.06    
0.94 
883 1   5.88    1.1 0   0   1   1.0027  -56.15  0   1   1.06    0.94 
884 1   25.35   8.35    0   0   1   1.0003  -56.5   0   1   1.06    
0.94 
885 1   40.87   12.51   0   0   1   0.9999  -56.58  0   1   1.06    
0.94 
886 1   47.3    16.27   0   0   1   0.9999  -56.59  0   1   1.06    
0.94 






888 1   18.86   -0.95   0   0   1   0.9592  -43.51  0   1   1.06    
0.94 
889 2   10.46   2.29    0   0   1   0.9574  -43.76  0   1   1.06    
0.94 
890 1   19.49   6.27    0   0   1   0.9537  -43.84  0   1   1.06    
0.94 
891 1   27.08   8.88    0   0   1   1.0627  -42.89  0   1   1.06    
0.94 
892 1   0.8 0.2 0   0   1   1.0614  -43.39  0   1   1.06    0.94 
893 1   14.08   -3.42   0   0   1   1.06    -44.02  0   1   1.06    
0.94 
894 1   0   0   0   0   1   1.0579  -44.28  0   1   1.06    0.94 
895 1   0   0   0   0   1   1.047   -45.09  0   1   1.06    0.94 
896 1   1.44    0.97    0   0   1   1.0461  -45.12  0   1   1.06    
0.94 
897 1   27.55   1.15    0   0   1   1.0452  -45.7   0   1   1.06    
0.94 
898 1   19.33   1.28    0   0   1   1.0445  -46.08  0   1   1.06    
0.94 
899 1   32.02   -3.32   0   0   1   1.0436  -46.26  0   1   1.06    
0.94 
900 1   20.99   3.5 0   0   1   1.0384  -48.4   0   1   1.06    0.94 
901 1   47.31   -0.94   0   0   1   1.0372  -53.56  0   1   1.06    
0.94 
902 1   35.28   4.23    0   0   1   1.0344  -46.13  0   1   1.06    
0.94 
903 1   17.67   1.17    0   0   1   1.0296  -50.02  0   1   1.06    
0.94 
904 1   24.96   4.8 0   0   1   1.0293  -46.69  0   1   1.06    0.94 
905 1   17.38   1.31    0   0   1   1.0289  -48.24  0   1   1.06    
0.94 
906 1   25.11   0.7 0   0   1   1.0277  -48.47  0   1   1.06    0.94 
907 1   41.49   5.57    0   0   1   1.0274  -52.07  0   1   1.06    
0.94 
908 1   21.54   1.59    0   0   1   1.0266  -48.59  0   1   1.06    
0.94 
909 1   5.38    -0.12   0   0   1   1.0256  -49.17  0   1   1.06    
0.94 
910 1   6.46    0.5 0   0   1   1.0252  -54.23  0   1   1.06    0.94 
911 1   24.72   3.32    0   0   1   1.0236  -52.84  0   1   1.06    
0.94 
912 1   0   0   0   0   1   1.0208  -46.57  0   1   1.06    0.94 
913 1   67.54   24.12   0   0   1   1.0198  -50.98  0   1   1.06    
0.94 
914 1   2.87    0.81    0   0   1   1.0169  -47.04  0   1   1.06    
0.94 
915 1   8.69    0.63    0   0   1   1.0164  -49.47  0   1   1.06    
0.94 
916 1   8.68    0.61    0   0   1   1.0159  -54.64  0   1   1.06    
0.94 
917 1   0   0   0   0   1   1.0158  -46.1   0   1   1.06    0.94 
918 2   0   0   0   0   1   1.0149  -49.45  0   1   1.06    0.94 






920 1   2.44    0.35    0   0   1   1.0148  -47.48  0   1   1.06    
0.94 
921 1   11.45   1.87    0   0   1   1.0147  -50.26  0   1   1.06    
0.94 
922 1   1.28    0.15    0   0   1   1.0136  -56.9   0   1   1.06    
0.94 
923 1   9.78    1.54    0   0   1   1.0134  -48.92  0   1   1.06    
0.94 
924 1   10.88   1.62    0   0   1   1.0128  -55.54  0   1   1.06    
0.94 
925 1   0   0   0   0   1   1.0128  -55.98  0   1   1.06    0.94 
926 1   0.57    0.49    0   0   1   1.0123  -56.08  0   1   1.06    
0.94 
927 1   15.03   1.63    0   0   1   1.0121  -56.95  0   1   1.06    
0.94 
928 1   0   0   0   0   1   1.0121  -54.92  0   1   1.06    0.94 
929 1   14.54   8.69    0   0   1   1.012   -50.98  0   1   1.06    
0.94 
930 1   7.61    2.15    0   0   1   1.012   -54 0   1   1.06    0.94 
931 1   24.07   2.18    0   0   1   1.0115  -56.37  0   1   1.06    
0.94 
932 1   4.27    0.9 0   0   1   1.0114  -56.35  0   1   1.06    0.94 
933 2   5.66    0.08    0   0   1   1.0114  -50.48  0   1   1.06    
0.94 
934 1   46.12   4.07    0   0   1   1.0114  -56.43  0   1   1.06    
0.94 
935 1   0   0   0   0   1   1.0108  -55.97  0   1   1.06    0.94 
936 1   11.54   2.63    0   0   1   1.0108  -50.51  0   1   1.06    
0.94 
937 1   0.41    1.14    0   0   1   1.0103  -56.07  0   1   1.06    
0.94 
938 1   9.34    -1.58   0   0   1   1.0102  -50.83  0   1   1.06    
0.94 
939 1   14.76   1.61    0   0   1   1.0102  -57.04  0   1   1.06    
0.94 
940 1   30.29   -2.13   0   0   1   1.01    -50.56  0   1   1.06    
0.94 
941 1   17.08   2.2 0   0   1   1.01    -56.01  0   1   1.06    0.94 
942 1   14.02   4.11    0   0   1   1.0095  -56.85  0   1   1.06    
0.94 
943 1   0   0   0   0   1   1.0092  -54.6   0   1   1.06    0.94 
944 1   3.19    0.74    0   0   1   1.0091  -56.61  0   1   1.06    
0.94 
945 1   0   0   0   0   1   1.0091  -53.85  0   1   1.06    0.94 
946 1   30.27   7.94    0   0   1   1.009   -45.85  0   1   1.06    
0.94 
947 1   0   0   0   0   1   1.009   -54.77  0   1   1.06    0.94 
948 1   17.43   2.2 0   0   1   1.0087  -56.38  0   1   1.06    0.94 
949 1   18.64   1.62    0   0   1   1.0086  -56.29  0   1   1.06    
0.94 
950 1   33.53   1.52    0   0   1   1.0084  -56.43  0   1   1.06    
0.94 






952 1   0   0   0   0   1   1.0078  -56.47  0   1   1.06    0.94 
953 1   0   0   0   0   1   1.0078  -56.47  0   1   1.06    0.94 
954 1   29.55   3.66    0   0   1   1.0076  -55.84  0   1   1.06    
0.94 
955 1   7.45    1.19    0   0   1   1.0074  -56.52  0   1   1.06    
0.94 
956 1   27.95   1.71    0   0   1   1.0074  -56.52  0   1   1.06    
0.94 
957 1   0   0   0   0   1   1.0073  -56.79  0   1   1.06    0.94 
958 1   11.56   1.34    0   0   1   1.0072  -56.53  0   1   1.06    
0.94 
959 2   2.62    1.22    0   0   1   1.0071  -50.74  0   1   1.06    
0.94 
960 1   44.9    3.72    0   0   1   1.0071  -56.99  0   1   1.06    
0.94 
961 1   39.46   3.93    0   0   1   1.007   -56.58  0   1   1.06    
0.94 
962 1   8.82    1.21    0   0   1   1.007   -56.84  0   1   1.06    
0.94 
963 1   2.36    0.39    0   0   1   1.0068  -56.81  0   1   1.06    
0.94 
964 1   13.85   1.54    0   0   1   1.0068  -56.35  0   1   1.06    
0.94 
965 1   5.93    1.07    0   0   1   1.0067  -56.23  0   1   1.06    
0.94 
966 1   5.43    0.99    0   0   1   1.0065  -56.67  0   1   1.06    
0.94 
967 1   27.14   1.83    0   0   1   1.0063  -56.74  0   1   1.06    
0.94 
968 1   38.44   3.1 0   0   1   1.0063  -57.06  0   1   1.06    0.94 
969 1   0   0   0   0   1   1.0061  -44 0   1   1.06    0.94 
970 1   33.87   3.23    0   0   1   1.0059  -57.13  0   1   1.06    
0.94 
971 1   11.67   0.24    0   0   1   1.0057  -48.18  0   1   1.06    
0.94 
972 1   19.91   2   0   0   1   1.0056  -56.82  0   1   1.06    0.94 
973 1   28.5    2.46    0   0   1   1.0055  -56.87  0   1   1.06    
0.94 
974 1   15.91   2.87    0   0   1   1.005   -49.21  0   1   1.06    
0.94 
975 1   50.06   3.57    0   0   1   1.0046  -56.89  0   1   1.06    
0.94 
976 1   28.78   3.26    0   0   1   1.0034  -57.09  0   1   1.06    
0.94 
977 1   33.51   2.7 0   0   1   1.0022  -57.38  0   1   1.06    0.94 
978 1   8.77    5.75    0   0   1   1.0018  -48.66  0   1   1.06    
0.94 
979 1   0   0   0   0   1   1.0015  -44.67  0   1   1.06    0.94 
980 1   0   0   0   0   1   1.0012  -49.11  0   1   1.06    0.94 
981 1   75.47   12.91   0   0   1   1.0009  -55.54  0   1   1.06    
0.94 
982 1   17.14   7.68    0   0   1   1.0008  -49.16  0   1   1.06    
0.94 





984 1   27.36   2.76    0   0   1   1.0005  -57.64  0   1   1.06    
0.94 
985 1   38.83   4.45    0   0   1   1.0002  -57.07  0   1   1.06    
0.94 
986 1   0   0   0   0   1   1.0001  -55.53  0   1   1.06    0.94 
987 1   52.15   0.44    0   0   1   0.9995  -48.58  0   1   1.06    
0.94 
988 1   62.46   10.94   0   0   1   0.9989  -51.48  0   1   1.06    
0.94 
989 1   2.32    0.65    0   0   1   0.9982  -50.88  0   1   1.06    
0.94 
990 1   8.94    4.45    0   0   1   0.9979  -55.48  0   1   1.06    
0.94 
991 1   34.5    4.29    0   0   1   0.9979  -57.35  0   1   1.06    
0.94 
992 1   6.54    2.3 0   0   1   0.9978  -51.42  0   1   1.06    0.94 
993 1   26.12   5.06    0   0   1   0.9976  -51.37  0   1   1.06    
0.94 
994 1   7.93    1.66    0   0   1   0.9958  -46.53  0   1   1.06    
0.94 
995 1   28.56   2.99    0   0   1   0.9954  -58.35  0   1   1.06    
0.94 
996 1   27.5    3.44    0   0   1   0.9952  -54.04  0   1   1.06    
0.94 
997 2   21.64   2.76    0   0   1   0.9946  -47.55  0   1   1.06    
0.94 
998 1   0   0   0   0   1   0.9943  -53.1   0   1   1.06    0.94 
999 1   62.71   2.78    0   0   1   0.9942  -53.1   0   1   1.06    
0.94 
1000    1   0   0   0   0   1   0.9937  -51.68  0   1   1.06    0.94 
1001    1   0   0   0   0   1   0.9937  -51.68  0   1   1.06    0.94 
1002    1   45.39   4.62    0   0   1   0.9936  -58.57  0   1   1.06    
0.94 
1003    1   57.42   18.24   0   0   1   0.9934  -51.28  0   1   1.06    
0.94 
1004    1   24.78   14.89   0   0   1   0.9909  -49.83  0   1   1.06    
0.94 
1005    1   0   0   0   0   1   0.9909  -46.03  0   1   1.06    0.94 
1006    1   8.93    6.43    0   0   1   0.9906  -46.2   0   1   1.06    
0.94 
1007    1   48.85   -0.67   0   0   1   0.9889  -51.98  0   1   1.06    
0.94 
1008    1   27.25   3.98    0   0   1   0.9865  -46.6   0   1   1.06    
0.94 
1009    1   0   0   0   0   1   0.9766  -49.58  0   1   1.06    0.94 
1010    1   8.85    0.86    0   0   1   0.9762  -49.63  0   1   1.06    
0.94 
1011    1   68.49   3.03    0   0   1   0.9683  -50.52  0   1   1.06    
0.94 
1012    1   2.37    -0.41   0   0   1   0.9657  -48.87  0   1   1.06    
0.94 






1014    1   34.63   6.56    0   0   1   1.0276  -34.03  0   1   1.06    
0.94 
1015    1   15.29   0.92    0   0   1   1.0179  -41.65  0   1   1.06    
0.94 
1016    1   4.15    -0.21   0   0   1   1.0159  -42.33  0   1   1.06    
0.94 
1017    1   173.02  26.62   0   0   1   1.0134  -40.31  0   1   1.06    
0.94 
1018    1   50.68   6.13    0   0   1   1.013   -39.47  0   1   1.06    
0.94 
1019    1   50.68   6.13    0   0   1   1.013   -39.47  0   1   1.06    
0.94 
1020    1   80.57   4.46    0   0   1   1.0104  -41.51  0   1   1.06    
0.94 
1021    1   83.46   26.11   0   0   1   1.0074  -35.37  0   1   1.06    
0.94 
1022    2   82.85   9.32    0   0   1   1.007   -42.13  0   1   1.06    
0.94 
1023    1   0   0   0   0   1   1.0045  -43.34  0   1   1.06    0.94 
1024    1   0   0   0   0   1   1.0042  -43.44  0   1   1.06    0.94 
1025    1   0   0   0   0   1   1.0036  -43.61  0   1   1.06    0.94 
1026    1   0   0   0   0   1   1.0034  -43.67  0   1   1.06    0.94 
1027    1   43.87   1.42    0   0   1   1.0022  -43.95  0   1   1.06    
0.94 
1028    1   7.68    1.17    0   0   1   0.9996  -48.53  0   1   1.06    
0.94 
1029    1   19.48   3.8 0   0   1   0.9989  -41.62  0   1   1.06    
0.94 
1030    1   30.91   7.01    0   0   1   0.9978  -57.39  0   1   1.06    
0.94 
1031    1   31.13   7.74    0   0   1   0.9966  -41.38  0   1   1.06    
0.94 
1032    1   0   0   0   0   1   0.9918  -46.07  0   1   1.06    0.94 
1033    1   58.42   10.95   0   0   1   0.9914  -46.07  0   1   1.06    
0.94 
1034    1   55.77   21.36   0   0   1   0.9855  -37.74  0   1   1.06    
0.94 
1035    1   54.41   13.57   0   0   1   0.97    -54.06  0   1   1.06    
0.94 
1036    2   0   0   0   0   1   1.0376  -44.43  0   1   1.06    0.94 
1037    1   8.04    -2.91   0   0   1   1.0182  -50.17  0   1   1.06    
0.94 
1038    1   8.04    -2.91   0   0   1   1.0181  -50.16  0   1   1.06    
0.94 
1039    1   7.31    0.92    0   0   1   0.9954  -42.71  0   1   1.06    
0.94 
1040    1   22.81   2.6 0   0   1   0.986   -59.11  0   1   1.06    
0.94 
1041    1   6.95    1.65    0   0   1   0.9843  -41.97  0   1   1.06    
0.94 
1042    1   30.73   4.01    0   0   1   0.9827  -57.12  0   1   1.06    
0.94 






1044    2   19.96   15  0   0   1   1.0518  -46.21  0   1   1.06    
0.94 
1045    2   19.96   15  0   0   1   1.0508  -45.51  0   1   1.06    
0.94 
1046    2   19.96   15  0   0   1   1.0508  -45.5   0   1   1.06    
0.94 
1047    2   30.01   22.01   0   0   1   1.0988  -31.46  0   1   1.06    
0.94 
1048    2   18.01   13.51   0   0   1   1.0806  -44.13  0   1   1.06    
0.94 
1049    2   18.01   13.51   0   0   1   1.0804  -44.03  0   1   1.06    
0.94 
1050    2   15.01   11.21   0   0   1   1.0769  -44.18  0   1   1.06    
0.94 
1051    2   15.01   11.21   0   0   1   1.0769  -44.16  0   1   1.06    
0.94 
1052    2   10.11   7.42    0   0   1   1.0856  -21.74  0   1   1.06    
0.94 
1053    1   78.46   2.93    0   0   1   0.9946  -55.55  0   1   1.06    
0.94 
1054    2   51.93   39.04   0   0   1   1.0568  -29.87  0   1   1.06    
0.94 
1055    2   48.93   26.2    0   0   1   1.0563  -32.43  0   1   1.06    
0.94 
1056    2   4   1.5 0   0   1   1.0541  -29.98  0   1   1.06    0.94 
1057    2   35.03   19.15   0   0   1   1.0706  -16.7   0   1   1.06    
0.94 
1058    2   20.02   16.02   0   0   1   1.0458  -27.32  0   1   1.06    
0.94 
1059    2   16.51   12.4    0   0   1   1.0435  -24.95  0   1   1.06    
0.94 
1060    1   30.24   3.38    0   0   1   1.0174  -55.5   0   1   1.06    
0.94 
1061    1   20.75   6.23    0   0   1   0.9742  -57.03  0   1   1.06    
0.94 
1062    2   18.51   13.89   0   0   1   1.039   -23.87  0   1   1.06    
0.94 
1063    2   4   1.5 0   0   1   1.0344  -30.19  0   1   1.06    0.94 
1064    1   21.22   7.82    0   0   1   0.9687  -57.15  0   1   1.06    
0.94 
1065    2   0   0   0   0   1   1.0086  -30.35  0   1   1.06    0.94 
1066    1   43.39   13.21   0   0   1   1.0078  -54.81  0   1   1.06    
0.94 
1067    1   72.27   12.41   0   0   1   0.9979  -57.11  0   1   1.06    
0.94 
1068    2   74.55   56.72   0   0   1   1.1072  -36.44  0   1   1.06    
0.94 
1069    2   27.49   20.62   0   0   1   1.0145  -30.79  0   1   1.06    
0.94 
1070    2   27.49   20.62   0   0   1   1.0076  -28.92  0   1   1.06    
0.94 






1072    2   11.99   9.01    0   0   1   1.0559  -34.97  0   1   1.06    
0.94 
1073    2   11.94   8.77    0   0   1   1.0454  -32.77  0   1   1.06    
0.94 
1074    2   11.9    8.94    0   0   1   1.0436  -32.85  0   1   1.06    
0.94 
1075    2   11.99   10.48   0   0   1   1.0415  -32.25  0   1   1.06    
0.94 
1076    2   0   0   0   0   1   1.0404  -21.93  0   1   1.06    0.94 
1077    2   12  9   0   0   1   1.0395  -34.95  0   1   1.06    0.94 
1078    2   11.01   8.19    0   0   1   1.0216  -42.12  0   1   1.06    
0.94 
1079    2   11.01   8.19    0   0   1   1.0098  -40.78  0   1   1.06    
0.94 
1080    2   11.01   8.2 0   0   1   1.0054  -41.72  0   1   1.06    
0.94 
1081    2   8   6   0   0   1   1.061   -34.47  0   1   1.06    0.94 
1082    2   12.01   9.01    0   0   1   1.0033  -26.78  0   1   1.06    
0.94 
1083    2   12.01   9.01    0   0   1   1.0031  -26.61  0   1   1.06    
0.94 
1084    2   12.01   9.01    0   0   1   1.0026  -26.14  0   1   1.06    
0.94 
1085    2   12.01   12.44   0   0   1   1.0025  -26.55  0   1   1.06    
0.94 
1086    2   8   6   0   0   1   1.0577  -34.54  0   1   1.06    0.94 
1087    2   11.01   8.2 0   0   1   0.9974  -40.83  0   1   1.06    
0.94 
1088    2   8   6   0   0   1   1.0491  -34.56  0   1   1.06    0.94 
1089    2   0   0   0   0   1   1.049   -23.63  0   1   1.06    0.94 
1090    2   0   0   0   0   1   1.0485  -23.35  0   1   1.06    0.94 
1091    2   0   0   0   0   1   1.0481  -24.65  0   1   1.06    0.94 
1092    2   0   0   0   0   1   1.0462  -22.49  0   1   1.06    0.94 
1093    2   0   0   0   0   1   1.0461  -44.05  0   1   1.06    0.94 
1094    2   0   0   0   0   1   1.0455  -44.04  0   1   1.06    0.94 
1095    2   0   0   0   0   1   1.0451  -44.06  0   1   1.06    0.94 
1096    2   0   0   0   0   1   1.0425  -42.22  0   1   1.06    0.94 
1097    2   0   0   0   0   1   1.0422  -42.21  0   1   1.06    0.94 
1098    2   0   0   0   0   1   1.0421  -24.26  0   1   1.06    0.94 
1099    2   0   0   0   0   1   1.0418  -42.21  0   1   1.06    0.94 
1100    2   0   0   0   0   1   1.0417  -24.27  0   1   1.06    0.94 
1101    2   8   6   0   0   1   1.041   -34.45  0   1   1.06    0.94 
1102    2   0   0   0   0   1   1.0377  -24.26  0   1   1.06    0.94 
1103    1   0.1 0.03    0   0   1   1.033   -34.08  0   1   1.06    
0.94 
1104    1   0.1 0.03    0   0   1   1.033   -34.08  0   1   1.06    
0.94 
1105    2   0   0   0   0   1   1.0254  -48.42  0   1   1.06    0.94 
1106    2   0   0   0   0   1   1.0234  -48.51  0   1   1.06    0.94 
1107    2   9   6.8 0   0   1   1.0619  -37.72  0   1   1.06    0.94 
1108    2   9   6.81    0   0   1   1.0581  -38.99  0   1   1.06    
0.94 





1110    2   9   6.81    0   0   1   1.0556  -39.03  0   1   1.06    
0.94 
1111    2   9   6.81    0   0   1   1.0535  -39.19  0   1   1.06    
0.94 
1112    2   9   6.8 0   0   1   1.0514  -37.58  0   1   1.06    0.94 
1113    2   9   6.81    0   0   1   1.0491  -38.26  0   1   1.06    
0.94 
1114    2   7   5.2 0   0   1   1.0489  -29.02  0   1   1.06    0.94 
1115    2   9   6.8 0   0   1   1.0479  -38.38  0   1   1.06    0.94 
1116    2   7   5.2 0   0   1   1.0454  -31.16  0   1   1.06    0.94 
1117    2   9   6.8 0   0   1   1.0452  -37.76  0   1   1.06    0.94 
1118    2   9.99    7.5 0   0   1   1.0439  -36.73  0   1   1.06    
0.94 
1119    2   11.99   9   0   0   1   1.0435  -36.86  0   1   1.06    
0.94 
1120    2   11.99   9   0   0   1   1.043   -36.4   0   1   1.06    
0.94 
1121    2   7   5.2 0   0   1   1.0427  -31.48  0   1   1.06    0.94 
1122    2   11.99   9   0   0   1   1.0421  -36.28  0   1   1.06    
0.94 
1123    2   9.99    7.5 0   0   1   1.042   -36.63  0   1   1.06    
0.94 
1124    2   11.99   9   0   0   1   1.0408  -36.56  0   1   1.06    
0.94 
1125    2   7   5.2 0   0   1   1.0387  -28.37  0   1   1.06    0.94 
1126    2   7   5.2 0   0   1   1.0382  -30.49  0   1   1.06    0.94 
1127    2   7   5.2 0   0   1   1.0336  -30.65  0   1   1.06    0.94 
1128    2   0   0   0   0   1   1.0742  -41.47  0   1   1.06    0.94 
1129    2   1.1 0.5 0   0   1   1.0719  -41.5   0   1   1.06    0.94 
1130    2   0   0   0   0   1   1.0699  -40.42  0   1   1.06    0.94 
1131    2   0   0   0   0   1   1.0642  -41.57  0   1   1.06    0.94 
1132    2   0   0   0   0   1   1.0637  -41.52  0   1   1.06    0.94 
1133    2   0   0   0   0   1   1.0549  -42.54  0   1   1.06    0.94 
1134    2   0   0   0   0   1   1.0549  -42.57  0   1   1.06    0.94 
1135    2   3.42    4.19    0   0   1   1.0525  -40.18  0   1   1.06    
0.94 
1136    2   0   0   0   0   1   1.0434  -47.86  0   1   1.06    0.94 
1137    2   0   0   0   0   1   1.0372  -27.59  0   1   1.06    0.94 
1138    2   0   0   0   0   1   1.0371  -28.93  0   1   1.06    0.94 
1139    2   0   0   0   0   1   1.0368  -28.67  0   1   1.06    0.94 
1140    2   0   0   0   0   1   1.0365  -28.82  0   1   1.06    0.94 
1141    2   0   0   0   0   1   1.036   -28.72  0   1   1.06    0.94 
1142    2   0   0   0   0   1   1.0315  -31.18  0   1   1.06    0.94 
1143    2   0   0   0   0   1   1.0273  -48.42  0   1   1.06    0.94 
1144    2   0   0   0   0   1   1.0252  -32.81  0   1   1.06    0.94 
1145    2   0   0   0   0   1   1.0708  -41.74  0   1   1.06    0.94 
1146    2   0   0   0   0   1   1.0707  -40.88  0   1   1.06    0.94 
1147    2   0   0   0   0   1   1.0225  -46.37  0   1   1.06    0.94 
1148    2   0   0   0   0   1   1.0221  -46.69  0   1   1.06    0.94 
1149    2   0   0   0   0   1   1.0659  -30.21  0   1   1.06    0.94 
1150    2   0   0   0   0   1   1.0188  -44.94  0   1   1.06    0.94 
1151    2   0   0   0   0   1   1.0599  -44.78  0   1   1.06    0.94 





1153    1   23.2    0.54    0   0   1   1.0297  -51.95  0   1   1.06    
0.94 
1154    2   0   0   0   0   1   1.0498  -42.44  0   1   1.06    0.94 
1155    2   9.99    7.51    0   0   1   1.0496  -42.69  0   1   1.06    
0.94 
1156    2   0   0   0   0   1   1.0472  -30.27  0   1   1.06    0.94 
1157    2   9.99    7.51    0   0   1   1.0467  -43.01  0   1   1.06    
0.94 
1158    2   9.99    7.51    0   0   1   1.0461  -42.38  0   1   1.06    
0.94 
1159    2   0   0   0   0   1   1.044   -37.73  0   1   1.06    0.94 
1160    2   9.99    7.51    0   0   1   1.0434  -42.61  0   1   1.06    
0.94 
1161    2   0   0   0   0   1   1.0411  -32.09  0   1   1.06    0.94 
1162    1   11.31   1.88    0   0   1   0.9949  -54.47  0   1   1.06    
0.94 
1163    1   0   0   0   0   1   0.9943  -53.1   0   1   1.06    0.94 
1164    1   0   0   0   0   1   0.9943  -53.1   0   1   1.06    0.94 
1165    2   0   0   0   0   1   1.0389  -57.11  0   1   1.06    0.94 
1166    2   0   0   0   0   1   1.0388  -57.11  0   1   1.06    0.94 
1167    2   0   0   0   0   1   1.0387  -31.88  0   1   1.06    0.94 
1168    2   3.5 4.17    0   0   1   1.0384  -39.93  0   1   1.06    
0.94 
1169    1   15.28   2.57    0   0   1   0.9921  -55.11  0   1   1.06    
0.94 
1170    2   0   0   0   0   1   1.0364  -29.97  0   1   1.06    0.94 
1171    1   15.7    2.88    0   0   1   0.9896  -54.93  0   1   1.06    
0.94 
1172    2   0   0   0   0   1   1.0315  -40.27  0   1   1.06    0.94 
1173    1   30.56   3.08    0   0   1   0.9858  -57.68  0   1   1.06    
0.94 
1174    2   0   0   0   0   1   1.0247  -36.4   0   1   1.06    0.94 
1175    2   0   0   0   0   1   1.0246  -36.03  0   1   1.06    0.94 
1176    2   0   0   0   0   1   1.0244  -36.1   0   1   1.06    0.94 
1177    2   0   0   0   0   1   1.0237  -35.7   0   1   1.06    0.94 
1178    2   0   0   0   0   1   1.0223  -35.73  0   1   1.06    0.94 
1179    2   0   0   0   0   1   1.0222  -35.91  0   1   1.06    0.94 
1180    1   9.99    -1.59   0   0   1   1.0369  -37.26  0   1   1.06    
0.94 
1181    2   0   0   0   0   1   1.034   -44.93  0   1   1.06    0.94 
1182    1   0   0   0   0   1   1.0176  -40.11  0   1   1.06    0.94 
1183    2   0   0   0   0   1   1.0331  -44.93  0   1   1.06    0.94 
1184    1   8.96    0.27    0   0   1   1.0156  -39.08  0   1   1.06    
0.94 
1185    1   8.55    1.47    0   0   1   1.0144  -39.06  0   1   1.06    
0.94 
1186    1   9.87    1.6 0   0   1   1.0143  -39.13  0   1   1.06    
0.94 
1187    1   3.41    1.36    0   0   1   1.029   -50.1   0   1   1.06    
0.94 
1188    1   0   0   0   0   1   1.0132  -40.51  0   1   1.06    0.94 






1190    1   12.74   1.81    0   0   1   1.0122  -55.86  0   1   1.06    
0.94 
1191    1   32.73   1.26    0   0   1   1.0105  -56.31  0   1   1.06    
0.94 
1192    1   10.45   3.81    0   0   1   1.0099  -47.32  0   1   1.06    
0.94 
1193    1   0   2.49    0   0   1   1.0201  -49.14  0   1   1.06    
0.94 
1194    2   4.71    0.46    0   0   1   1.0183  -42.77  0   1   1.06    
0.94 
1195    2   0   0   0   0   1   0.9995  -43.25  0   1   1.06    0.94 
1196    1   1.09    0.4 0   0   1   1.0105  -51.47  0   1   1.06    
0.94 
1197    1   1.09    0.4 0   0   1   1.0105  -51.47  0   1   1.06    
0.94 
1198    1   1.09    0.4 0   0   1   1.0105  -51.47  0   1   1.06    
0.94 
1199    1   1.79    0.25    0   0   1   1.0025  -44.21  0   1   1.06    
0.94 
1200    1   0   0   0   0   1   1.0008  -49.97  0   1   1.06    0.94 
1201    1   0   0   0   0   1   0.9934  -52.91  0   1   1.06    0.94 
1202    2   0   0   0   0   1   1.0221  -49.22  0   1   1.06    0.94 
1203    1   0.41    4.11    0   0   1   0.9542  -46.6   0   1   1.06    
0.94 
1204    2   0   0   0   0   1   0.9514  -43.97  0   1   1.06    0.94 
1205    2   0   0   0   0   1   1.0376  -29.83  0   1   1.06    0.94 
1206    1   0   0.19    0   0   1   0.9954  -43.33  0   1   1.06    
0.94 
1207    2   0   0   0   0   1   1.0368  -29.94  0   1   1.06    0.94 
1208    2   0   0   0   0   1   1.0363  -30.53  0   1   1.06    0.94 
1209    2   0   0   0   0   1   1.0357  -31.77  0   1   1.06    0.94 
1210    1   38.21   6.98    0   0   1   0.9765  -47.76  0   1   1.06    
0.94 
1211    2   0   0   0   0   1   1.0623  -38.26  0   1   1.06    0.94 
1212    2   0   0   0   0   1   1.0487  -44.12  0   1   1.06    0.94 
1213    2   0   0   0   0   1   1.019   -44.61  0   1   1.06    0.94 
1214    2   0   0   0   0   1   1.0111  -56.42  0   1   1.06    0.94 
1215    2   0   0   0   0   1   1.02    -38.55  0   1   1.06    0.94 
1216    2   0   0   0   0   1   0.9947  -51.66  0   1   1.06    0.94 
1217    1   0   0   0   0   1   0.9941  -51.67  0   1   1.06    0.94 
1218    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1219    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1220    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1221    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1222    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1223    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1224    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1225    1   0   0   0   0   1   1.0719  -45.84  0   1   1.06    0.94 
1226    1   0   0   0   0   1   1.0457  -31.86  0   1   1.06    0.94 
1227    1   0   0   0   0   1   1.0457  -31.86  0   1   1.06    0.94 
1228    1   0   0   0   0   1   1.0457  -31.86  0   1   1.06    0.94 
1229    1   0   0   0   0   1   1.0457  -31.86  0   1   1.06    0.94 
1230    1   0   0   0   0   1   1.0376  -47.88  0   1   1.06    0.94 





1232    1   0   0   0   0   1   1.0342  -46.41  0   1   1.06    0.94 
1233    1   0   0   0   0   1   1.0338  -48.96  0   1   1.06    0.94 
1234    1   0   0   0   0   1   1.0338  -48.96  0   1   1.06    0.94 
1235    1   0   0   0   0   1   1.0338  -48.96  0   1   1.06    0.94 
1236    1   0   0   0   0   1   1.0342  -46.41  0   1   1.06    0.94 
1237    1   0   0   0   0   1   1.0338  -48.96  0   1   1.06    0.94 
1238    1   0   0   0   0   1   1.0326  -45.81  0   1   1.06    0.94 
1239    1   0   0   0   0   1   1.0326  -45.81  0   1   1.06    0.94 
1240    1   0   0   0   0   1   1.0318  -50.45  0   1   1.06    0.94 
1241    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1242    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1243    1   0   0   0   0   1   1.0314  -50.72  0   1   1.06    0.94 
1244    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1245    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1246    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1247    1   0   0   0   0   1   1.031   -49.49  0   1   1.06    0.94 
1248    1   0   0   0   0   1   1.0303  -32.58  0   1   1.06    0.94 
1249    1   0   0   0   0   1   1.0297  -50.03  0   1   1.06    0.94 
1250    1   0   0   0   0   1   1.0286  -52.07  0   1   1.06    0.94 
1251    1   0   0   0   0   1   1.0286  -52.07  0   1   1.06    0.94 
1252    1   0   0   0   0   1   1.0286  -52.07  0   1   1.06    0.94 
1253    1   0   0   0   0   1   1.0286  -52.07  0   1   1.06    0.94 
1254    1   0   0   0   0   1   1.0276  -34.1   0   1   1.06    0.94 
1255    1   0   0   0   0   1   1.0241  -49.16  0   1   1.06    0.94 
1256    1   0   0   0   0   1   1.0228  -49.1   0   1   1.06    0.94 
1257    1   0   0   0   0   1   1.0228  -49.1   0   1   1.06    0.94 
1258    1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 
1259    1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 
1260    1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 
1261    1   0   0   0   0   1   1.023   -46.38  0   1   1.06    0.94 
1262    1   0   0   0   0   1   1.0194  -46.86  0   1   1.06    0.94 
1263    1   0   0   0   0   1   1.0176  -46.48  0   1   1.06    0.94 
1264    1   0   0   0   0   1   1.0185  -46.39  0   1   1.06    0.94 
1265    1   0   0   0   0   1   1.0159  -42.33  0   1   1.06    0.94 
1266    1   0   0   0   0   1   1.0162  -46.47  0   1   1.06    0.94 
1267    1   0   0   0   0   1   1.0143  -49.87  0   1   1.06    0.94 
1268    1   0   0   0   0   1   1.013   -55.69  0   1   1.06    0.94 
1269    1   0   0   0   0   1   1.013   -55.65  0   1   1.06    0.94 
1270    1   0   0   0   0   1   1.0129  -49.95  0   1   1.06    0.94 
1271    1   0   0   0   0   1   1.0132  -40.51  0   1   1.06    0.94 
1272    1   0   0   0   0   1   1.0124  -40.59  0   1   1.06    0.94 
1273    1   0   0   0   0   1   1.0114  -56.09  0   1   1.06    0.94 
1274    1   0   0   0   0   1   1.0112  -50.1   0   1   1.06    0.94 
1275    1   0   0   0   0   1   1.0114  -56.09  0   1   1.06    0.94 
1276    1   0   0   0   0   1   1.0085  -48.64  0   1   1.06    0.94 
1277    1   0   0   0   0   1   1.0072  -51.32  0   1   1.06    0.94 
1278    1   0   0   0   0   1   1.0047  -43.47  0   1   1.06    0.94 
1279    1   0   0   0   0   1   1.0028  -44.15  0   1   1.06    0.94 
1280    1   0   0   0   0   1   1.0035  -56.36  0   1   1.06    0.94 
1281    1   0   0   0   0   1   0.9997  -48.77  0   1   1.06    0.94 
1282    1   0   0   0   0   1   0.9947  -47.6   0   1   1.06    0.94 
1283    1   0   0   0   0   1   0.9904  -49.93  0   1   1.06    0.94 
1284    1   0   0   0   0   1   0.9737  -39.56  0   1   1.06    0.94 





1286    1   0   0   0   0   1   0.9692  -48.33  0   1   1.06    0.94 
1287    1   0   0   0   0   1   0.9689  -50.36  0   1   1.06    0.94 
1288    1   0   0   0   0   1   0.9667  -46.56  0   1   1.06    0.94 




9   0   271.671 9990    -9990   1.0485  100 1   9990    -9990 
11  0   146.672 9990    -9990   1.0461  100 1   9990    -9990 
21  0   111.595 9990    -9990   1.0385  100 1   9990    -9990 
25  0   -50.8094    9990    -9990   1.0363  100 1   9990    -9990 
30  0   5.2048  9990    -9990   1.0334  100 1   9990    -9990 
31  0   -7.2844 9990    -9990   1.0331  100 1   9990    -9990 
39  0   82.154  9990    -9990   1.0241  100 1   9990    -9990 
41  0   91.5133 9990    -9990   1.0241  100 1   9990    -9990 
45  0   36.2116 9990    -9990   1.0189  100 1   9990    -9990 
46  0   -67.7989    9990    -9990   1.0173  100 1   9990    -9990 
48  0   -96.249 9990    -9990   1.0212  100 1   9990    -9990 
50  0   0.4042  9990    -9990   1.0112  100 1   9990    -9990 
54  0   21.8392 9990    -9990   1.0004  100 1   9990    -9990 
55  0   35.0545 9990    -9990   1.0003  100 1   9990    -9990 
60  0   -46.2227    9990    -9990   0.9901  100 1   9990    -9990 
142 0   86.3131 9990    -9990   1.0338  100 1   9990    -9990 
154 0   -37.1478    9990    -9990   1.0333  100 1   9990    -9990 
199 0   -11.9562    9990    -9990   1.0311  100 1   9990    -9990 
222 0   100.18  9990    -9990   1.0302  100 1   9990    -9990 
245 0   192.462 9990    -9990   1.0286  100 1   9990    -9990 
254 0   13.4074 9990    -9990   1.028   100 1   9990    -9990 
278 0   12.6903 9990    -9990   1.0259  100 1   9990    -9990 
311 0   6.1842  9990    -9990   1.0236  100 1   9990    -9990 
317 0   30.4206 9990    -9990   1.0231  100 1   9990    -9990 
322 0   67.2829 9990    -9990   1.023   100 1   9990    -9990 
324 0   71.7007 9990    -9990   1.0229  100 1   9990    -9990 
339 0   116.323 9990    -9990   1.022   100 1   9990    -9990 
377 0   -4.0388 9990    -9990   1.019   100 1   9990    -9990 
385 0   30.4378 9990    -9990   1.0184  100 1   9990    -9990 
399 0   0.7718  9990    -9990   1.0179  100 1   9990    -9990 
407 0   42.1181 9990    -9990   1.0176  100 1   9990    -9990 
440 0   49.5399 9990    -9990   1.0157  100 1   9990    -9990 
456 0   19.4773 9990    -9990   1.0149  100 1   9990    -9990 
568 0   126.786 9990    -9990   1.0086  100 1   9990    -9990 
576 0   14.9939 9990    -9990   1.0081  100 1   9990    -9990 
740 0   194.035 9990    -9990   1   100 1   9990    -9990 
783 0   36.57   9990    -9990   0.9966  100 1   9990    -9990 
856 0   -92.9634    9990    -9990   0.969   100 1   9990    -9990 
857 0   -84.282 9990    -9990   0.9652  100 1   9990    -9990 
866 0   -0.3815 9990    -9990   1.017   100 1   9990    -9990 
889 0   -5.2271 9990    -9990   0.9574  100 1   9990    -9990 
918 0   3.5035  9990    -9990   1.0149  100 1   9990    -9990 
933 0   4.9007  9990    -9990   1.0144  100 1   9990    -9990 
997 0   -13.0224    9990    -9990   0.9946  100 1   9990    -9990 
959 0   3.1861  52  -35 1.0305  100 1   9990    -9990 





959 0   3.1861  52  -35 1.0305  100 1   9990    -9990 
959 0   3.1861  52  -35 1.0305  100 1   9990    -9990 
175 0   71.095  52  -35 1.032   100 1   9990    -9990 
1022    0   45.2321 52  -35 1.0331  100 1   9990    -9990 
1045    265.27  34.2578 113 9.4 1.0337  100 1   9990    -9990 
1044    239.47  32.0127 113 9.4 1.0337  100 1   9990    -9990 
1046    265.66  34.2941 113 9.4 1.0337  100 1   9990    -9990 
1212    10.1    4.0117  7.4 -6.49   1.0292  100 1   9990    -9990 
1154    28.21   6.0594  12.35   -14.06  1.0304  100 1   9990    -9990 
1211    30.07   3.4494  9.75    -11.05  1.032   100 1   9990    -9990 
1076    433.92  33.5752 220 -70 1.0359  100 1   9990    -9990 
1147    -1.22   7.4881  30.2    -13.2   1.0225  100 1   9990    -9990 
1202    0.35    5.9417  28.8    -9.6    1.0008  100 1   9990    -9990 
1052    1008.48 81.9199 166 -166    1.0526  100 1   9990    -9990 
1057    1707.03 201.991 166.88  -166.68 1.0526  100 1   9990    -9990 
1071    1006.03 90.0311 178.72  -178.72 1.0526  100 1   9990    -9990 
1047    886.46  169.531 335.46  -197.46 1.0432  100 1   9990    -9990 
1082    167.68  77.7846 72.99   6.47    1.0457  100 1   9990    -9990 
1084    187.1   78.8871 72.99   6.47    1.0457  100 1   9990    -9990 
1083    172.96  78.0641 72.99   6.47    1.0457  100 1   9990    -9990 
1085    174.55  81.5812 72.99   0   1.0457  100 1   9990    -9990 
1058    438.98  60.2107 371.38  10.94   1.0457  100 1   9990    -9990 
1068    1166.72 88.9129 800 85  1.0486  100 1   9990    -9990 
1152    17.7    4.0708  10.21   -1.42   1.0384  100 1   9990    -9990 
1151    17.84   4.08    10.21   -2.74   1.0384  100 1   9990    -9990 
1129    75.69   8.8683  46.23   -20.6   1.0347  100 1   9990    -9990 
1128    75.34   8.4033  48  -21.9   1.0347  100 1   9990    -9990 
1168    36.29   13.126  13.9    -8  1.0285  100 1   9990    -9990 
1204    18.88   3.3566  21.5    -9.8    0.9514  100 1   9990    -9990 
1204    19.01   2.1851  14.3    -6.6    0.9514  100 1   9990    -9990 
1051    237.63  100.357 122.8   5   1.0407  100 1   9990    -9990 
1050    236.46  100.288 122.8   5   1.0407  100 1   9990    -9990 
1049    253.47  107.182 139.9   8.8 1.0407  100 1   9990    -9990 
1048    248.74  106.865 139.9   8.8 1.0407  100 1   9990    -9990 
1214    -0.28   7.1152  5.1 -3.6    1.0111  100 1   9990    -9990 
1214    -0.42   14.3698 10.52   -6.1    1.0111  100 1   9990    -9990 
1144    28.46   8.2829  15  -8.4    1.0371  100 1   9990    -9990 
1159    25.61   11.0166 16.5    -8.6    1.0318  100 1   9990    -9990 
1136    33.49   15.9853 20  -9.2    1.0266  100 1   9990    -9990 
1130    63.58   10.0154 43.5    -20 1.0182  100 1   9990    -9990 
1079    174.44  -2.1984 66.9    -15.5   1.0098  100 1   9990    -9990 
1078    136.36  16.7092 66.8    -27.09  1.0216  100 1   9990    -9990 
1080    137.44  -4.1803 66.9    -28.17  1.0054  100 1   9990    -9990 
1087    165.85  -17.2925    66.6    -36.53  0.9974  100 1   9990    -
9990 
1118    106.63  25.2473 66.45   4.6 1.0439  100 1   9990    -9990 
1123    108.21  23.2801 91.59   7.29    1.042   100 1   9990    -9990 
1120    144.65  31.7959 89.47   7.7 1.043   100 1   9990    -9990 
1122    147.47  30.7392 84.9    7.6 1.0421  100 1   9990    -9990 
1119    133.16  31.7475 89.47   -11.95  1.0435  100 1   9990    -9990 
1124    140.43  28.4469 89.47   -14.06  1.0408  100 1   9990    -9990 
1160    72.03   21.9836 89.95   1.13    1.0434  100 1   9990    -9990 
1158    76.72   25.0456 62.18   5.24    1.0461  100 1   9990    -9990 





1157    64.52   25.384  62.18   5.24    1.0467  100 1   9990    -9990 
1133    37.98   6.5146  21.5    -11 1.0275  100 1   9990    -9990 
1101    120.61  14.004  81.79   0   1.041   100 1   9990    -9990 
1081    123.3   43.2161 81.79   0   1.061   100 1   9990    -9990 
1086    120.84  38.2356 81.79   7.2 1.0577  100 1   9990    -9990 
1088    119.09  25.593  81.79   0   1.0491  100 1   9990    -9990 
1072    172.23  63.0019 69.56   3.7 1.0559  100 1   9990    -9990 
1077    170.94  33.1648 69.41   0   1.0395  100 1   9990    -9990 
1075    185.49  23.7322 83.7    0   1.0415  100 1   9990    -9990 
1074    165.96  24.9467 69.56   -11.21  1.0436  100 1   9990    -9990 
1073    168.96  28.222  71.72   0   1.0454  100 1   9990    -9990 
1146    29.14   8.0493  8.8 -8  1.0579  100 1   9990    -9990 
1145    21.87   7.9941  8.8 -8  1.0579  100 1   9990    -9990 
1142    17.9    1.3306  14.9    -6.5    1.0333  100 1   9990    -9990 
1142    25.13   1.7088  16.8    -7  1.0333  100 1   9990    -9990 
1149    24.13   7.2734  13.95   -6.1    1.0362  100 1   9990    -9990 
1149    24.32   7.8073  15  -6.6    1.0362  100 1   9990    -9990 
1170    24.09   7.5541  6.64    -4.91   1.0362  100 1   9990    -9990 
1170    24.79   7.5541  6.64    -4.91   1.0362  100 1   9990    -9990 
1132    47.25   10.4189 40  -15.9   1.0349  100 1   9990    -9990 
1131    46.67   10.3976 40  -16.8   1.0349  100 1   9990    -9990 
1209    11.19   -0.4911 12.4    -5.1    1.0333  100 1   9990    -9990 
1215    5.04    1.0138  0.7 0.7 1.0232  100 1   9990    -9990 
1215    5.04    1.0138  0.7 0.7 1.0232  100 1   9990    -9990 
1215    5.04    1.0138  0.7 0.7 1.0232  100 1   9990    -9990 
1213    11.21   1.5732  25.6    -8.5    1.0208  100 1   9990    -9990 
1165    0   10.3724 16.79   0   1.0389  100 1   9990    -9990 
1165    0   10.3724 16.79   0   1.0389  100 1   9990    -9990 
1166    0   10.3918 16.78   -1.91   1.0388  100 1   9990    -9990 
1166    0   10.4226 16.78   -1.82   1.0388  100 1   9990    -9990 
1054    1049.29 199.823 706.5   22.59   1.0404  100 1   9990    -9990 
1069    584.36  117.036 270.34  -6.25   1   100 1   9990    -9990 
1070    675.79  133.365 260 -7.58   1   100 1   9990    -9990 
1178    35.75   2.1799  23.4    -11.3   1.0223  100 1   9990    -9990 
1176    33.11   2.9158  23.7    -11.4   1.0244  100 1   9990    -9990 
1179    34.46   2.4448  19.9    -9  1.0222  100 1   9990    -9990 
1175    33.54   3.2903  21.57   -9.8    1.0246  100 1   9990    -9990 
1174    32.17   3.3185  24.2    -11.6   1.0247  100 1   9990    -9990 
1177    36.69   3.103   21.34   -8.8    1.0237  100 1   9990    -9990 
1065    298.27  -49.4551    143.1   -57 1.0086  100 1   9990    -9990 
1063    1175.54 152.861 242.91  -97.17  1.0344  100 1   9990    -9990 
1056    1181.17 105.242 232.18  -185.74 1.0541  100 1   9990    -9990 
1110    114.21  37.9559 88.5    3.5 1.0556  100 1   9990    -9990 
1112    124.36  29.8834 88.5    3.5 1.0514  100 1   9990    -9990 
1107    122.48  43.4642 89.6    3.5 1.0619  100 1   9990    -9990 
1113    131.06  30.5588 89.6    3.5 1.0491  100 1   9990    -9990 
1150    42.4    13.1881 21.1    -5.1    1.0188  100 1   9990    -9990 
1216    0.02    0.3829  0.04    0.02    0.9971  100 1   9990    -9990 
1172    26.03   25.712  21  -7.8    1.0387  100 1   9990    -9990 
1055    1162.05 109.967 400 -100    1.0563  100 1   9990    -9990 
1161    33.22   3.0917  20  -9.1    1.0314  100 1   9990    -9990 
1156    32.05   4.3813  20  -9.5    1.0314  100 1   9990    -9990 
1156    31.95   -1.035  20  -19.73  1.0314  100 1   9990    -9990 





1121    77.97   28.8631 78.03   1.89    1.0427  100 1   9990    -9990 
1116    84.65   32.2355 76.4    1.7 1.0454  100 1   9990    -9990 
1127    93.62   19.1631 78.03   -2.2    1.0336  100 1   9990    -9990 
1126    97.31   24.5716 78.03   0.97    1.0382  100 1   9990    -9990 
1059    472.73  96.7824 298 40.92   1.0435  100 1   9990    -9990 
1125    106.16  13.3485 76.72   -9.76   1.0387  100 1   9990    -9990 
1114    94.74   23.5749 75  1.14    1.0489  100 1   9990    -9990 
1062    462.01  56.0739 383.18  0   1.039   100 1   9990    -9990 
1138    16.89   -0.1088 16.67   -7  1.0333  100 1   9990    -9990 
1138    17.59   -0.1476 16.78   -7.1    1.0333  100 1   9990    -9990 
1139    17.22   0.0185  16.8    -8.1    1.0333  100 1   9990    -9990 
1139    17.37   0.0859  16.8    -8  1.0333  100 1   9990    -9990 
1140    17.02   -0.0114 16.8    -6.8    1.0333  100 1   9990    -9990 
1140    16.57   0.07    16.34   -6.5    1.0333  100 1   9990    -9990 
1141    17.32   -0.0379 16.73   -7  1.0333  100 1   9990    -9990 
1141    17.02   0.1299  13.93   -5.6    1.0333  100 1   9990    -9990 
1137    52.95   0.971   33  -12 1.0333  100 1   9990    -9990 
1195    19.45   -5.3142 20.18   -7.55   0.9995  100 1   9990    -9990 
1109    125.03  40.362  89.6    3.5 1.056   100 1   9990    -9990 
1111    114.32  36.1788 89  3   1.0535  100 1   9990    -9990 
1117    135.85  35.8778 89  3   1.0452  100 1   9990    -9990 
1115    123.17  38.05   89  3   1.0479  100 1   9990    -9990 
1108    119.97  42.7362 89  3   1.0581  100 1   9990    -9990 
1148    -3.16   7.4387  25.5    -11.7   1.0221  100 1   9990    -9990 
1208    11.12   -0.4619 12.72   -5.1    1.0333  100 1   9990    -9990 
1208    16.64   -0.4619 12.72   -5.1    1.0333  100 1   9990    -9990 
1207    20.39   -0.0657 22  -8.4    1.0333  100 1   9990    -9990 
1207    14.5    -0.5156 19.3    -8  1.0333  100 1   9990    -9990 
1205    15.56   -1.1292 11.67   -6.27   1.0333  100 1   9990    -9990 
1205    21  0.1509  21.44   -8.4    1.0333  100 1   9990    -9990 
1194    0   -1.1874 8   -8  1.0183  100 1   9990    -9990 
1134    38.47   6.6256  21.9    -11.2   1.0275  100 1   9990    -9990 
1181    30.73   24.424  24.5    -8.1    1.034   100 1   9990    -9990 
1183    30.73   23.8853 10.51   -6.2    1.0331  100 1   9990    -9990 
1135    34.61   13.1111 21.3    -9.3    1.0285  100 1   9990    -9990 
1098    143.89  23.6844 78  -35 1.0421  100 1   9990    -9990 
1092    235.95  42.9452 87  -43 1.0462  100 1   9990    -9990 
1100    143.37  22.9776 78  -35 1.0417  100 1   9990    -9990 
1102    143.32  16.3745 78  -35 1.0377  100 1   9990    -9990 
1089    155.71  12.9962 78  -35 1.0324  100 1   9990    -9990 
1090    163.43  13.7983 78  -35 1.0324  100 1   9990    -9990 
1091    166.6   13.5874 87  -43 1.0324  100 1   9990    -9990 
23  0   95.2277 273 -120    1.0383  100 1   9990    -9990 
1097    142.06  17.1355 81  -40 1.0422  100 1   9990    -9990 
1093    80.36   21.0837 65  -32 1.0461  100 1   9990    -9990 
1099    141.91  16.383  81  -40 1.0418  100 1   9990    -9990 
1095    79.9    19.1791 65  -32 1.0451  100 1   9990    -9990 
1096    141.69  17.6474 81  -40 1.0425  100 1   9990    -9990 
1094    80.44   19.9222 65  -32 1.0455  100 1   9990    -9990 
1106    46.14   19.4124 90  -35 1.0234  100 1   9990    -9990 
1105    46.27   20.7021 90  9.57    1.0254  100 1   9990    -9990 
1143    28.76   14.7293 56  -23 1.0273  100 1   9990    -9990 








407 1263    0.0001  0.0023  0   0   0   0   1   0   1   0   0   0   0 
407 1264    0.0001  0.0023  0   0   0   0   1   0   1   -76.4415    -
7.6534 76.4472 7.7845 
1133    1264    0.0001  0.1898  0   0   0   0   1   0   1   37.98   
6.5146  -37.9786    -3.845 
1134    1264    0.0001  0.1861  0   0   0   0   1   0   1   38.47   
6.6256  -38.4686    -3.9395 
407 1282    0.0037  0.1625  0   0   0   0   1   0   1   12.8597 14.7525 
-12.846 -14.1515 
997 1282    0.002   -0.0076 0   0   0   0   1   0   1   -12.8386    -
14.1796    12.846  14.1515 
20  13  0.0003  0.0046  0.4208  1732    1732    2425    1   0   1   
169.2764    -70.361 -169.1903   26.2402 
20  199 0.0001  0.0084  0   1215    1215    1701    0.9994  0   1   
488.3652    100.6911    -488.1348   -81.3424 
20  21  0   0.0006  0.0553  1732    1732    2425    1   0   1   -
657.6416   -30.3302    657.6416    26.7781 
205 1180    0.0021  0.4718  0   0   0   0   1   0   1   9.992   -1.1425 
-9.99   1.59 
167 1160    0.0028  0.0975  0   0   0   0   1   0   1   -61.9356    -
10.8389    62.04   14.4736 
167 1158    0.0028  0.0975  0   0   0   0   1   0   1   -66.6082    -
13.2943    66.73   17.5356 
167 1155    0.0028  0.0975  0   0   0   0   1   0   1   -60.9937    -
17.4873    61.1    21.1886 
167 1157    0.0028  0.0975  0   0   0   0   1   0   1   -54.4458    -
14.9434    54.53   17.874 
167 328 0.0143  0.0854  0.0413  243 243 340 1   0   1   52.2088 1.3339  
-51.8396    -3.4697 
167 453 0.0289  0.1763  0.0821  224 224 314 1   0   1   -18.4585    
11.7928 18.6224 -19.3175 
167 210 0.0011  0.0109  0.0058  349 361 488 1   0   1   61.8059 16.0615 
-61.7635    -16.255 
167 185 0.002   0.0118  0.0061  243 243 340 1   0   1   19.7204 9.317   
-19.7113    -9.9094 
167 203 0.0061  0.037   0.0179  299 299 419 1   0   1   69.1018 -7.4388 
-68.8248    7.2237 
167 1003    0.005   0.172   0   0   0   0   1   0   1   57.605  24.6035 
-57.42  -18.24 
167 168 0.0001  0.0014  0.001   836 836 1170    1   0   1   0   -0.1061 
0   0 
16  75  0.0002  0.0157  0   1301    1301    1821    0.9695  0   1   
299.4407    156.1243    -299.2365   -140.0914 
75  285 0.0046  0.0432  0.0233  233 255 326 1   0   1   85.9892 50.4886 
-85.5559    -48.8506 
75  186 0.0041  0.0398  0.0209  387 429 541 1   0   1   95.8651 36.238  
-95.4591    -34.4935 
75  76  0.0001  0.0014  0.0008  515 518 721 1   0   1   117.3822    
53.3648 -117.3666   -53.2325 






594 647 0.0014  0.0071  0.003   335 335 469 1   0   1   79.9243 20.7446 
-79.8286    -20.5575 
594 647 0.0014  0.0071  0.003   335 335 469 1   0   1   79.9243 20.7446 
-79.8286    -20.5575 
594 134 0.0179  0.0889  0.0366  212 212 297 1   0   1   -41.416 -
25.0435    41.8204 23.2941 
594 573 0.0007  0.007   0.0036  450 450 631 1   0   1   -99.9717    -
4.1566 100.042 4.4993 
674 647 0.0014  0.0066  0.0032  212 212 297 1   0   1   -17.3948    -
6.3528 17.3997 6.0581 
674 647 0.0014  0.0066  0.0032  212 212 297 1   0   1   -17.3948    -
6.3528 17.3997 6.0581 
674 691 0.0014  0.0066  0   0   0   0   1   0   1   17.3948 6.3528  -
17.39  -6.33 
674 690 0.0014  0.0066  0   0   0   0   1   0   1   17.3948 6.3528  -
17.39  -6.33 
452 245 0.0045  0.0261  0.0131  236 236 330 1   0   1   -107.8511   -
26.5799    108.3865    28.3152 
452 245 0.0045  0.0262  0.0132  236 236 330 1   0   1   -107.4348   -
26.5577    107.9662    28.2714 
452 869 0   0.04    0   0   0   0   1   0   1   65.2789 10.6093 -
65.2789    -8.9172 
452 869 0   0.04    0   0   0   0   1   0   1   65.2789 10.6093 -
65.2789    -8.9172 
452 476 0.0003  0.0029  0.0016  405 405 567 1   0   1   41.338  17.6394 
-41.3321    -17.7479 
452 1066    0   0.106   0   0   0   0   1   0   1   21.695  7.1398  -
21.695 -6.605 
452 1066    0   0.106   0   0   0   0   1   0   1   21.695  7.1398  -
21.695 -6.605 
471 470 0   0.0001  0   193 193 270 1   0   1   14.6653 1.3908  -
14.6653    -1.3906 
471 429 0.0048  0.0219  0.0116  260 260 363 1   0   1   -14.9353    -
1.8308 14.9457 0.6783 
337 1015    0.0097  0.25    0   0   0   0   1   0   1   15.312  1.4875  
-15.29  -0.92 
286 1021    0.0012  0.061   0   0   0   0   1   0   1   83.5512 30.7468 
-83.46  -26.11 
329 1035    0.0138  0.4664  0   149 149 209 1   0   1   54.9521 31.8911 
-54.41  -13.57 
522 1029    0.0077  0.256   0   33  33  47  1   0   1   19.5108 4.8235  
-19.48  -3.8 
1200    1283    0.0048  0.0721  0   9999    9999    13999   1   0   1   
0   0   0   0 
1004    1283    0.0015  -0.0058 0   9999    9999    13999   1   0   1   
-24.78  -14.89  24.7939 14.8364 
827 1283    0.0026  0.1516  0   9999    9999    13999   1   0   1   
24.8179 16.2381 -24.7939    -14.8364 
768 1061    0.0081  0.3079  0   56  56  78  1   0   1   20.7922 7.8346  
-20.75  -6.23 
768 1064    0.0081  0.31    0   56  56  78  1   0   1   21.2666 9.6017  
-21.22  -7.82 
768 1053    0.0012  0.05    0   112 112 157 1   0   1   78.5386 6.206   





89  1101    0.0024  0.0729  0   0   0   0   1   0   1   -112.3277   
0.5697  112.61  8.004 
89  1081    0.0024  0.0729  0   0   0   0   1   0   1   -114.987    -
27.7102    115.3   37.2161 
89  1086    0.0024  0.0729  0   0   0   0   1   0   1   -112.5446   -
23.2613    112.84  32.2356 
89  1088    0.0024  0.0729  0   0   0   0   1   0   1   -110.8125   -
11.1646    111.09  19.593 
89  110 0.0116  0.0625  0.0274  236 236 331 1   0   1   89.9854 7.6579  
-89.1009    -5.7919 
89  116 0.0039  0.0232  0.011   243 243 340 1   0   1   109.6295    
17.3684 -109.1809   -15.8709 
89  198 0.005   0.0278  0.0136  260 260 363 1   0   1   140.1784    
20.1316 -139.2423   -16.3698 
89  287 0.0102  0.0601  0.0322  243 243 340 1   0   1   108.2786    
14.6085 -107.1386   -11.2854 
525 438 0.0083  0.0533  0.028   212 212 297 1   0   1   -63.32  0.7 
63.645  -1.4958 
618 988 0.0012  0.0543  0   279 279 391 1   0   1   62.5096 13.1827 -
62.46  -10.94 
409 390 0.0067  0.0325  0.0151  212 212 297 1   0   1   -6.3989 -0.6893 
6.4016  -0.8156 
409 920 0.0039  0.1561  0   93  93  130 1   0   1   6.3989  0.6893  -
6.3973 -0.625 
709 945 0   0.1644  0   56  56  78  1   0   1   26.2014 0.327   -
26.2014    0.8482 
945 947 0.0124  0.061   0.0012  105 105 147 1   0   1   26.2014 -0.8482 
-26.1128    1.1692 
440 1020    0.0021  0.0591  0   0   0   0   1   0   1   80.704  8.23    
-80.57  -4.46 
468 1022    0.0013  0.056   0   0   0   0   1   0   1   82.9493 -
31.6339    -82.85  35.9121 
560 1038    0.0095  0.3703  0   25  25  35  1   0   1   8.0468  -2.6451 
-8.04   2.91 
560 1037    0.0096  0.3731  0   25  25  35  1   0   1   8.0469  -2.6432 
-8.04   2.91 
321 322 0.0001  0.0011  0.0007  450 450 631 1   0   1   0   0   0   -
0.0733 
321 1259    0.0001  0.001   0   0   0   0   1   0   1   0   0   0   0 
321 1260    0.0001  0.001   0   0   0   0   1   0   1   0   0   0   0 
208 207 0.0001  0.0006  0.0003  324 324 454 1   0   1   -13.93  -0.54   
13.9302 0.5094 
314 311 0.0079  0.085   0.0453  450 450 631 1   0   1   -6.29   -2.07   
6.293   -2.643 
739 740 0.0003  0.0014  0.0007  193 193 270 1   0   1   -0.29   1.2 
0.29    -1.27 
741 740 0.0003  0.0014  0.0007  193 193 270 1   0   1   -8.12   -1.6    
8.1202  1.531 
552 556 0.0014  0.0085  0.0159  518 563 726 1   0   1   -6.3712 2.2851  
6.3719  -3.8665 
552 556 0.0013  0.01    0.0144  518 518 726 1   0   1   -5.5288 1.7249  
5.5293  -3.1574 






189 197 0.0025  0.011   0.0061  212 212 297 1   0   1   8.0516  0.8404  
-8.05   -1.48 
189 181 0.001   0.0045  0.0025  212 212 297 1   0   1   -16.1016    -
2.3204 16.1041 2.0665 
585 584 0   0.0007  0.0004  656 656 919 1   0   1   -1  -0.5    1   
0.46 
572 554 0.0009  0.0056  0.0027  243 243 340 1   0   1   -29.92  -7.46   
29.9288 7.2539 
800 801 0.0002  0.0013  0.0007  328 328 459 1   0   1   0.57    -0.2499 
-0.57   0.18 
800 802 0.0003  0.0021  0.0012  328 328 459 1   0   1   -1.14   0.4299  
1.14    -0.5497 
730 747 0.0063  0.0316  0.0141  212 212 297 1   0   1   -67.0485    
10.9355 67.3425 -10.8611 
730 583 0.0077  0.0387  0.0172  201 206 281 1   0   1   46.5785 -
21.2555    -46.3779    20.5495 
137 120 0.0016  0.0084  0.0037  260 260 363 1   0   1   -88.4282    -
5.0153 88.5448 5.2281 
137 155 0.0012  0.0062  0.0028  260 260 363 1   0   1   88.4282 5.0153  
-88.3408    -4.8647 
959 940 0.05    0.1437  0.0025  56  56  78  1   0   1   -2.62   11.5244 
2.6872  -11.5929 
951 961 0.0033  0.0187  0.0009  200 200 280 1   0   1   23.2454 2.2075  
-23.2267    -2.1877 
951 941 0.0033  0.0187  0.0009  200 200 280 1   0   1   -32.2554    -
5.6675 32.2922 5.7896 
44  48  0.0001  0.0057  0   0   0   0   1   0   1   -5.4179 109.8433    
5.4293  -109.1901 
125 142 0.0002  0.003   0.0016  413 413 579 1   0   1   109.6626    -
49.8364    -109.6354   50.0737 
125 216 0.0007  0.0096  0.005   413 413 579 1   0   1   -10.7141    
41.3073 10.7262 -41.6725 
125 175 0.0006  0.0075  0.0039  413 413 579 1   0   1   76.6992 1.596   
-76.6661    -1.5976 
125 175 0.0006  0.0075  0.0039  494 494 692 1   0   1   76.6992 1.596   
-76.6661    -1.5976 
125 158 0.0006  0.0075  0.0039  413 413 579 1   0   1   -21.3567    
22.811  21.3622 -23.1568 
125 158 0.0006  0.0074  0.0039  413 413 579 1   0   1   -21.6184    
23.1433 21.6241 -23.4882 
125 1110    0.002   0.0822  0   0   0   0   1   0   1   -104.9939   -
22.2647    105.21  31.1459 
125 1113    0.002   0.0822  0   0   0   0   1   0   1   -121.779    -
12.2004    122.06  23.7488 
125 1111    0.0019  0.079   0   0   0   0   1   0   1   -105.1153   -
20.8594    105.32  29.3688 
125 1108    0.0019  0.079   0   0   0   0   1   0   1   -110.7391   -
26.3262    110.97  35.9262 
44  125 0.0002  0.0151  0   1330    1330    1862    1   0   1   -
93.3858    -34.0173    93.4045 35.4307 
125 103 0   0.05    0.0001  335 335 468 1   0   1   54.0333 -6.301  -
54.0333    7.6781 
125 234 0   0.05    0.0001  331 331 464 1   0   1   85.8175 11.9039 -





281 324 0.0008  0.0101  0.0053  335 335 468 1   0   1   113.9276    
21.1699 -113.8254   -20.4362 
281 1115    0.0019  0.079   0   0   0   0   1   0   1   -113.9276   -
21.1699    114.17  31.25 
322 377 0.0007  0.0094  0.0051  413 413 579 1   0   1   80.2983 37.5561 
-80.2456    -37.3801 
322 324 0.0176  0.0928  0.0421  260 260 363 1   0   1   -53.939 9.5367  
54.4514 -11.2401 
38  322 0.0002  0.0151  0   1323    1323    1852    1   0   1   
241.8547    47.3983 -241.7401   -38.7497 
322 355 0.0029  0.0394  0.0207  413 413 579 1   0   1   26.0239 4.3524  
-26.0043    -6.2468 
322 374 0.004   0.0385  0.0242  361 361 506 1   0   1   70.5418 2.6294  
-70.351 -3.3162 
322 391 0.0053  0.0352  0.054   410 410 574 1   0   1   57.4727 5.104   
-57.3022    -9.5927 
322 357 0.0005  0.0064  0.0038  413 413 579 1   0   1   65.1873 29.1797 
-65.1629    -29.2639 
322 320 0.0001  0.0011  0.0007  450 450 631 1   0   1   0   -0.0733 0   
0 
41  120 0.0001  0.0074  0   1342    1342    1879    0.9699  0   1   
572.1453    237.7062    -571.801    -212.2281 
41  43  0.0003  0.0048  0.3957  1732    1732    2425    1   0   1   -
114.3301   8.5225  114.3699    -49.3439 
41  33  0.0006  0.0079  0.6708  2598    2598    3637    1   0   1   -
116.3939   -121.3419   116.5138    52.0617 
46  45  0.0002  0.0026  0.1951  2250    2430    3150    1   0   1   -
890.9742   5.8228  892.5088    -6.0954 
46  422 0.0002  0.0088  0   1200    1200    1680    1   0   1   
546.2897    -11.0648    -545.7128   36.4516 
46  43  0.0004  0.0061  0.5044  1732    1732    2425    1   0   1   
182.5598    -133.3676   -182.3865   83.5126 
46  47  0   0.0001  0   1200    1200    1680    1   0   1   80.4917 
35.1594 -80.4917    -35.1519 
13  22  0.0006  0.0086  0.7098  1732    1732    2425    1   0   1   
171.3786    -27.6827    -171.215    -46.6116 
13  223 0.0002  0.0151  0   1284    1284    1798    1   0   1   
262.7798    49.4009 -262.6476   -39.4195 
13  7   0.0019  0.0269  2.2434  1732    1732    2425    1   0   1   -
264.968    -47.9585    266.2959    -173.1534 
740 1069    0.0009  0.0331  0   0   0   0   1.02    0   1   -553.9954   
9.3057  556.87  96.4158 
740 1070    0.0009  0.0331  0   0   0   0   1.02    0   1   -644.403    
30.5793 648.3   112.7451 
740 716 0.0083  0.0857  0.0755  335 335 468 1   0   1   97.4723 -5.2322 
-96.6835    5.8513 
740 767 0.0077  0.0802  0.0659  518 518 726 1   0   1   193.8177    
29.3971 -190.8429   -4.8141 
740 814 0.0111  0.1152  0.1021  418 418 586 1   0   1   134.2296    
11.724  -132.1982   -0.6265 
740 809 0.0048  0.0494  0.0439  413 413 579 1   0   1   209.2753    
28.1908 -207.1288   -10.4036 
740 765 0.0033  0.0337  0.0282  413 413 579 1   0   1   179.9121    





740 725 0.0066  0.0692  0.0606  335 335 468 1   0   1   98.9465 -4.8018 
-98.3001    5.5367 
740 715 0.0038  0.0395  0.0348  413 413 579 1   0   1   131.7149    -
5.1411 -131.0552   8.5264 
39  12  0.0012  0.0183  1.579   1732    1732    2425    1   0   1   
64.5744 -162.4807   -64.4541    -3.4931 
39  61  0.0002  0.019   0   750 750 1050    0.9272  0   1   211.0112    
170.855 -210.8903   -159.3739 
49  82  0   0.0117  0   0   0   0   0.97    0   1   -128.8088   4.1757  
128.8088    -2.3557 
49  82  0.0002  0.0143  0   0   0   0   0.97    0   1   -105.3206   
4.8895  105.3414    -3.4007 
49  51  0.0023  0.0215  0.0417  582 672 815 1   0   1   234.1294    -
9.0652 -232.8733   16.6282 
9   1056    0.0002  0.0117  0   0   0   0   1   0   1   -1174.6564  
43.3067 1177.17 103.7418 
9   12  0.0008  0.0113  0.9274  1732    1732    2425    1   0   1   -
540.5886   103.7193    542.8893    -172.1261 
9   15  0.001   0.0143  1.1864  2250    2430    3150    1   0   1   
425.9049    17.6069 -424.1925   -121.8449 
9   342 0.0002  0.0142  0   1326    1326    1856    1   0   1   -
84.6466    184.2616    84.7214 -178.9506 
9   1   0.0005  0.0078  0.6553  2290    2585    3206    1   0   1   
193.8613    -100.2424   -193.6716   30.8887 
9   1   0.0006  0.0087  0.7999  1732    1732    2425    1   0   1   
173.47  -102.3691   -173.2871   16.7507 
40  42  0.0004  0.006   0.4944  2507    2507    3510    1   0   1   -
96.9978    -5.9369 97.035  -45.6928 
40  43  0.0006  0.0093  0.7646  1732    1732    2425    1   0   1   
96.9978 5.9369  -96.9322    -85.3197 
40  1257    0   0.001   0   0   0   0   1   0   1   0   0   0   0 
40  1256    0   0.0018  0   0   0   0   1   0   1   0   0   0   0 
11  25  0.0008  0.011   0.9204  2479    2479    3470    1   0   1   -
0.2348 42.8567 0.2984  -141.7658 
11  6   0.001   0.0143  1.2752  2479    2479    3470    1   0   1   -
471.1869   2.6905  473.2637    -112.0923 
11  524 0.0002  0.0129  0   1347    1347    1886    1   0   1   86.1192 
165.5219    -86.0556    -161.418 
25  441 0.0002  0.0149  0   1394    1394    1952    1   0   1   
378.8462    228.9822    -378.4812   -201.7943 
377 417 0.0011  0.0055  0.0025  212 212 297 1   0   1   58.0543 24.2705 
-58.0123    -24.3196 
377 383 0.0006  0.004   0.0019  233 255 326 1   0   1   -4.1155 10.5541 
4.1162  -10.7463 
377 371 0.0002  0.0022  0.0013  413 413 579 1   0   1   -51.9728    -
26.2831    51.9793 26.2198 
407 456 0.001   0.0104  0.0056  361 361 506 1   0   1   29.659  23.3145 
-29.6451    -23.7485 
407 456 0.0017  0.0147  0.012   313 313 438 1   0   1   21.2578 15.6376 
-21.246 -16.7753 
407 417 0.0031  0.0149  0.0071  212 212 297 1   0   1   35.3956 -3.9523 
-35.3577    3.3996 
407 383 0.0021  0.0145  0.0074  266 266 372 1   0   1   14.132  -9.4738 





245 1045    0.0011  0.0498  0   0   0   0   1   0   1   -244.6867   
8.9611  245.31  19.2578 
245 1044    0.0011  0.0498  0   0   0   0   1   0   1   -219.011    
5.579   219.51  17.0127 
245 1046    0.0011  0.0498  0   0   0   0   1   0   1   -245.0747   
9.0146  245.7   19.2941 
245 411 0.0049  0.0286  0.0144  236 236 330 1   0   1   -1.392  34.5667 
1.4499  -35.738 
245 338 0.0023  0.0137  0.0068  236 236 330 1   0   1   165.9384    
18.8536 -165.3318   -15.9556 
245 325 0.0028  0.0162  0.0082  236 236 330 1   0   1   98.8055 16.2007 
-98.5399    -15.5268 
245 353 0.0043  0.0271  0.0206  236 236 330 1   0   1   71.5032 13.2187 
-71.2871    -14.0223 
245 277 0.0015  0.0089  0.0043  236 236 330 1   0   1   85.1095 14.26   
-85.0038    -14.0868 
245 307 0.004   0.0203  0.0118  236 236 330 1   0   1   60.7805 8.4125  
-60.6377    -8.9316 
245 261 0.0004  0.0027  0.0013  236 236 330 1   0   1   4.7541  35.3815 
-4.7493 -35.4863 
245 1252    0   0.0227  0   0   0   0   1   0   1   0   0   0   0 
245 1251    0   0.0227  0   0   0   0   1   0   1   0   0   0   0 
245 1253    0   0.012   0   0   0   0   1   0   1   0   0   0   0 
245 1250    0   0.012   0   0   0   0   1   0   1   0   0   0   0 
154 1209    0.0074  0.1438  0   0   0   0   1   0   1   -11.1813    
0.6601  11.19   -0.4911 
154 1138    0.008   0.2006  0   0   0   0   1   0   1   -34.3909    
2.4902  34.48   -0.2564 
154 1139    0.0068  0.2143  0   0   0   0   1   0   1   -34.5138    
2.2971  34.59   0.1044 
154 1140    0.0067  0.2119  0   0   0   0   1   0   1   -33.5192    
2.1806  33.59   0.0587 
154 1141    0.0067  0.2125  0   0   0   0   1   0   1   -34.266 2.255   
34.34   0.0919 
154 1137    0.0046  0.178   0   0   0   0   1   0   1   -52.8292    
3.7047  52.95   0.971 
154 1208    0.0073  0.1412  0   0   0   0   1   0   1   -27.7073    
1.9439  27.76   -0.9237 
154 1207    0.0058  0.1441  0   0   0   0   1   0   1   -34.8239    
2.2247  34.89   -0.5813 
154 1205    0.0074  0.1438  0   0   0   0   1   0   1   -36.4673    
2.7797  36.56   -0.9783 
154 104 0.0077  0.0385  0.017   212 212 297 1   0   1   0.0658  -
33.1402    0.0092  31.6785 
154 141 0.0024  0.011   0.0055  212 212 297 1   0   1   25.494  -
32.6271    -25.4559    32.2129 
154 109 0.0031  0.0165  0.0077  212 212 297 1   0   1   -14.3926    -
51.4255    14.4742 51.0307 
154 196 0.0096  0.0497  0.0204  233 255 326 1   0   1   57.9884 2.3825  
-57.685 -2.9757 
154 201 0.0244  0.1207  0.0574  260 260 363 1   0   1   -37.5275    
8.7556  37.8813 -13.1113 
154 1248    0.001   0.0793  0   0   0   0   1   0   1   -1.1173 2.5772  





154 1254    0.001   0.079   0   0   0   0   1   0   1   34.65   7.4494  
-34.6382    -6.52 
506 887 0.0097  0.1827  0   0   0   0   1   0   1   17.7306 2.5183  -
17.6997    -1.9376 
506 887 0.0097  0.184   0   0   0   0   1   0   1   17.6047 2.5072  -
17.5743    -1.9305 
887 888 0.0841  0.097   0.0326  107 107 149 1   0   1   34.524  2.9881  
-33.5011    -4.954 
783 700 0.002   0.0266  0.0147  336 401 470 1   0   1   -93.2631    -
0.1947 93.4382 1.0613 
783 845 0.0143  0.0776  0.0336  212 212 297 1   0   1   10.3835 15.2571 
-10.3267    -18.2375 
783 775 0.0018  0.0165  0.0137  335 335 468 1   0   1   -57.9029    
12.4106 57.9668 -13.1844 
456 849 0.0303  0.1477  0.0696  260 260 363 1   0   1   108.4871    
20.8213 -104.8497   -9.8746 
456 593 0.0066  0.0472  0.0407  335 335 468 1   0   1   27.6311 15.2989 
-27.5628    -18.9622 
456 1289    0   0.0037  0   0   0   0   1   0   1   0   0   0   0 
456 1288    0   0.0037  0   0   0   0   1   0   1   -18.9912    10.6849 
18.9912 -10.6679 
568 385 0.0192  0.0903  0.0447  212 212 297 1   0   1   -5.996  -
11.9379    6.0204  7.4611 
568 503 0.013   0.0884  0.0462  266 266 372 1   0   1   28.8262 13.6938 
-28.6872    -17.367 
568 567 0   0.0001  0   212 212 297 1   0   1   15.473  -11.9941    -
15.473 11.9945 
568 667 0.008   0.0552  0.0256  266 266 372 1   0   1   44.6257 25.0693 
-44.4144    -26.1702 
568 923 0.0025  0.0933  0   77  77  108 1   0   1   9.4605  -1.5137 -
9.4582 1.5978 
440 82  0.0137  0.0877  0.0456  233 243 326 1   0   1   -114.879    
1.1986  116.6332    5.2461 
440 82  0.0134  0.0876  0.0454  266 266 372 1   0   1   -115.0772   
0.8499  116.7986    5.6397 
440 171 0.0149  0.0847  0.0396  212 212 297 1   0   1   -78.1153    -
0.9965 78.9968 1.8707 
440 474 0.0022  0.0213  0.0125  361 361 506 1   0   1   25.7002 3.7824  
-25.6857    -4.9297 
440 450 0.0007  0.0068  0.0034  299 299 419 1   0   1   75.6528 -5.2705 
-75.6137    5.2987 
56  440 0.0003  0.0131  0   335 428 469 1   0   1   -92.5933    -
10.6624    92.6187 11.7692 
440 439 0.0009  0.0053  0.0027  243 243 340 1   0   1   -54.2046    
11.7901 54.2314 -11.9104 
385 399 0.0082  0.04    0.0186  212 212 297 1   0   1   12.8755 -2.2977 
-12.8623    0.4342 
385 447 0.0316  0.1573  0.07    212 212 297 1   0   1   -6.8435 6.2085  
6.8873  -13.1586 
385 567 0.0192  0.0901  0.0446  212 212 297 1   0   1   6.0515  7.468   
-6.027  -11.9345 






495 857 0   0.0096  0   258 258 361 1   0   1   9.8938  65.3357 -9.8938 
-64.8917 
857 1012    0   0.38    0   0   0   0   1   0   1   0.6513  -0.1109 -
0.6513 0.1127 
857 1012    0   0.144   0   0   0   0   1   0   1   1.7187  -0.2926 -
1.7187 0.2973 
142 324 0.0005  0.0575  0.0039  335 335 468 1   0   1   2.0298  19.3721 
-2.028  -19.5761 
216 324 0.0001  0.0255  0   335 335 468 1   0   1   22.4949 23.6542 -
22.4939    -23.3975 
216 158 0.0002  0.0409  0   335 335 468 1   0   1   -1.0444 -5.6424 
1.0445  5.6551 
216 157 0.0007  0.0093  0.0048  350 350 490 1   0   1   -115.6767   -
22.0994    115.7683    22.8077 
324 288 0.0007  0.01    0.0052  335 335 468 1   0   1   -126.4469   -
15.8244    126.5554    16.8302 
24  26  0.0002  0.003   0.2486  2479    2479    3470    1   0   1   
358.3204    -5.9397 -358.0797   -16.9635 
24  19  0.0007  0.0097  0.8004  2479    2479    3470    1   0   1   -
358.3204   5.9397  359.1779    -79.3596 
24  1230    0.0001  0.0005  0   0   0   0   1   0   1   0   0   0   0 
339 175 0.0001  0.0262  0   670 670 938 1   0   1   9.4842  -39.0323    
-9.4827 39.437 
175 158 0.0001  0.0255  0   335 335 468 1   0   1   -29.2851    4.2031  
29.2859 -3.9936 
158 112 0.0006  0.0075  0.0039  335 335 468 1   0   1   -228.0367   -
35.7466    228.3373    39.0884 
222 260 0.0017  0.0064  0.0118  354 354 495 1   0   1   55.1798 60.2223 
-55.0717    -61.0621 
222 134 0.0023  0.011   0.005   212 212 297 1   0   1   -67.2688    
39.4057 67.401  -39.3029 
866 1266    0.0009  -0.0064 0   0   0   0   1   0   1   -86.9587    -
25.7133    87.0302 25.2045 
576 606 0.0135  0.0441  0.019   285 285 399 1   0   1   -31.5147    
27.0461 31.7509 -28.1905 
399 918 0   0.0907  0   143 187 200 1   0   1   20.3454 3.5485  -
20.3454    -3.1752 
317 226 0.0097  0.0662  0.0323  328 328 459 1   0   1   4.9152  -
10.4491    -4.9058 7.1147 
317 332 0.0035  0.0218  0.0126  328 328 459 1   0   1   52.739  -4.9857 
-52.6454    4.251 
188 192 0.0008  0.0048  0.0026  328 328 459 1   0   1   -6.8012 1.8921  
6.8016  -2.16 
188 160 0.0022  0.0137  0.0073  207 207 290 1   0   1   -12.9988    -
6.2421 13.0031 5.5094 
54  52  0.0005  0.0047  0.0091  582 672 815 1   0   1   -194.4079   
32.2465 194.6021    -31.3316 
54  53  0.0031  0.0267  0.0624  582 582 815 1   0   1   73.3337 -
11.6805    -73.1649    6.8885 
199 206 0.0037  0.038   0.0203  445 445 623 1   0   1   13.6691 -6.4553 
-13.6616    4.3711 
199 467 0.0046  0.0467  0.0251  450 450 631 1   0   1   106.3281    





199 349 0.0032  0.0342  0.0183  450 450 631 1   0   1   119.1455    
16.2128 -118.7094   -13.4807 
199 364 0.004   0.0277  0.0128  328 328 459 1   0   1   124.4634    
21.8987 -123.8614   -19.077 
199 183 0.0018  0.0123  0.0057  328 328 459 1   0   1   -7.9762 -
10.7567    7.9791  10.1699 
45  855 0   0.0762  0   0   0   0   1   0   1   7.78    0.1344  -7.78   
-0.09 
933 938 0.0169  0.1072  0.002   140 140 197 1   0   1   5.0834  2.7113  
-5.0779 -2.8811 
130 102 0.001   0.0123  0.0071  515 518 721 1   0   1   -160.0107   -
9.1186 160.2583    11.4254 
130 147 0.0003  0.0041  0.0024  515 518 721 1   0   1   141.0107    
10.0186 -140.9529   -9.4772 
330 161 0.0068  0.0457  0.0241  9999    9999    13999   1   0   1   -
45.68  -16.99  45.8358 15.5565 
27  43  0.0006  0.0091  0.8405  1732    1732    2425    1   0   1   
666.1454    67.9223 -663.5895   -118.1842 
27  29  0   0.0001  0   1000    1000    1400    1   0   1   -443.7972   
-44.2038    443.7972    44.3894 
27  28  0   0.0001  0   1000    1000    1400    1   0   1   -222.3482   
-23.7185    222.3482    23.7651 
743 627 0.0038  0.0204  0.0346  424 424 593 1   0   1   -149.84 -7.8589 
150.7022    9.0326 
743 760 0.0019  0.0155  0.0136  361 361 506 1   0   1   86.31   4.5389  
-86.1666    -4.7145 
569 570 0.0003  0.0012  0.0006  407 407 570 1   0   1   60.8532 -6.3475 
-60.8421    6.3316 
569 268 0.0123  0.0678  0.0314  260 260 363 1   0   1   -106.2232   -
10.5925    107.6094    14.999 
311 369 0.0093  0.0588  0.0333  328 328 459 1   0   1   -5.084  5.6121  
5.0911  -9.0434 
311 1266    0   0.0249  0   336 361 470 1   0   1   97.4863 31.692  -
97.4863    -29.1948 
311 331 0.0002  0.0028  0.0015  518 518 726 1   0   1   126.466 29.3787 
-126.4338   -29.0851 
687 660 0.0018  0.0155  0.0117  472 472 660 1   0   1   -13.88  -3.95   
13.8836 2.7789 
785 764 0.0017  0.0102  0.0199  387 429 541 1   0   1   -149.5148   -
5.0662 149.911 5.5267 
785 798 0.0018  0.0103  0.0201  518 518 725 1   0   1   133.4548    
1.5462  -133.1208   -1.559 
520 532 0.0006  0.004   0.0021  328 328 459 1   0   1   96.7128 13.4742 
-96.6561    -13.3081 
520 363 0.004   0.0272  0.0144  399 399 559 1   0   1   -96.7128    -
15.3042    97.0918 16.4156 
394 375 0.0008  0.0077  0.0041  361 361 506 1   0   1   -93.2913    -
4.8999 93.3587 5.1227 
394 474 0.0026  0.0249  0.0136  351 351 491 1   0   1   75.8713 7.8699  
-75.7251    -7.8737 
226 181 0.0043  0.0274  0.0153  328 328 459 1   0   1   -13.1242    -
4.5547 13.1318 2.9826 
227 196 0.0045  0.022   0.0102  233 255 326 1   0   1   -46.5603    -





227 303 0.0161  0.0771  0.0356  224 224 314 1   0   1   36.6603 6.1068  
-36.4437    -8.7545 
822 698 0.0043  0.0283  0.015   299 299 419 1   0   1   10.8122 -
26.2145    -10.7772    25.0167 
822 838 0.0007  0.0044  0.0024  328 328 459 1   0   1   -23.3822    
23.9945 23.3905 -24.1686 
835 838 0.0009  0.0045  0.0021  260 260 363 1   0   1   -65.3098    
7.8309  65.3511 -7.8223 
835 833 0.0014  0.0069  0.003   260 260 363 1   0   1   65.3098 -7.8309 
-65.2456    7.8648 
773 804 0.0101  0.0528  0.0217  212 212 297 1   0   1   76.4614 -
11.7909    -75.8663    12.709 
773 717 0.0081  0.0427  0.0175  212 212 297 1   0   1   -84.0114    
10.8409 84.5874 -9.5789 
87  93  0.0008  0.0058  0.0029  328 328 459 1   0   1   20.4373 34.8846 
-20.4248    -35.0987 
87  76  0.0026  0.0177  0.0093  328 328 459 1   0   1   -34.3973    -
35.4146    34.4566 34.8325 
828 816 0.003   0.015   0.0066  212 212 297 1   0   1   -94.351 11.905  
94.6199 -11.2273 
828 841 0.0103  0.0518  0.0229  212 212 297 1   0   1   82.511  -11.285 
-81.806 12.5236 
239 133 0.0015  0.0197  0.0108  518 518 726 1   0   1   -103.1928   -
22.6972    103.3529    23.6663 
239 363 0.0022  0.0296  0.0163  518 518 726 1   0   1   97.4728 22.9572 
-97.2606    -21.7882 
380 376 0.0014  0.0095  0.005   328 328 459 1   0   1   121.8491    -
20.5743    -121.6432   21.4525 
380 346 0.0098  0.0659  0.035   328 328 459 1   0   1   -132.4291   
20.9343 134.1343    -13.1058 
464 289 0.0048  0.0301  0.014   435 435 608 1   0   1   -144.8047   -
24.5704    145.8237    29.5191 
464 602 0.0044  0.0277  0.0129  435 435 608 1   0   1   140.0347    
19.9404 -139.1658   -15.7647 
291 290 0.0024  0.0124  0.0055  212 212 297 1   0   1   9.8625  -7.097  
-9.8592 6.5348 
291 297 0.0046  0.0231  0.0102  212 212 297 1   0   1   -14.7325    
6.507   14.7442 -7.5208 
205 206 0.0014  0.0104  0.0048  328 328 459 1   0   1   -9.992  1.1425  
9.9933  -1.6443 
30  22  0.0002  0.003   0.2508  2479    2479    3470    1   0   1   -
171.1158   -167.2516   171.215 141.8309 
30  31  0.0001  0.0003  0.0143  2598    2598    3637    1   0   1   
71.2498 78.8293 -71.2392    -80.3239 
22  23  0   0.0001  0   1732    1732    2425    1   0   1   0   -
95.2193    0   95.2277 
699 747 0.0088  0.0438  0.019   212 212 297 1   0   1   -32.7152    
9.6574  32.8196 -11.0294 
699 583 0.0157  0.0789  0.0342  193 194 271 1   0   1   31.7442 -
10.2073    -31.5742    7.6443 
699 979 0.0028  0.0909  0   125 125 175 1   0   1   0.971   0.5498  -
0.971  -0.5487 






632 660 0.0076  0.0394  0.018   212 212 297 1   0   1   1.1955  -4.024  
-1.1947 2.1798 
632 613 0.005   0.0253  0.0113  212 212 297 1   0   1   -14.6455    
3.094   14.6566 -4.1966 
596 700 0.0013  0.0154  0.0084  408 408 572 1   0   1   125.3228    
8.2647  -125.1182   -6.6813 
596 506 0.0012  0.0143  0.0079  324 324 454 1   0   1   -131.4128   -
9.7647 131.6205    11.445 
466 461 0.0002  0.0015  0.0008  328 328 459 1   0   1   -79.3916    -
9.9178 79.4042 9.9307 
466 522 0.0022  0.0203  0.0101  328 328 459 1   0   1   79.3916 10.4478 
-79.2528    -10.1913 
720 786 0.0043  0.0251  0.0128  282 282 395 1   0   1   52.189  15.8726 
-52.0513    -16.2569 
720 696 0.0009  0.0052  0.0026  224 282 314 1   0   1   -77.619 -
21.1126    77.6813 21.2287 
420 393 0.0006  0.0055  0.0031  410 410 574 1   0   1   -66.8814    -
11.8071    66.9083 11.7345 
420 437 0.0006  0.0057  0.0033  450 450 630 1   0   1   59.4714 10.4071 
-59.4501    -10.5438 
492 510 0.003   0.0299  0.0168  450 450 631 1   0   1   -14.0605    
2.4467  14.0667 -4.1019 
492 486 0.001   0.0097  0.0055  450 450 631 1   0   1   10.7885 -3.669  
-10.7873    3.1189 
492 1198    0.05    0.56    0   0   0   0   1   0   1   1.0907  0.4074  
-1.09   -0.4 
492 1196    0.05    0.56    0   0   0   0   1   0   1   1.0907  0.4074  
-1.09   -0.4 
492 1197    0.05    0.56    0   0   0   0   1   0   1   1.0907  0.4074  
-1.09   -0.4 
74  77  0.0148  0.1002  0.0489  254 254 356 1   0   1   -54.0747    
4.8184  54.4691 -7.6286 
74  73  0.0026  0.0174  0.0085  266 266 372 1   0   1   46.8747 -5.4184 
-46.8231    4.8132 
627 531 0.0026  0.013   0.0236  364 364 509 1   0   1   -161.3622   -
11.0726    162.0377    12.0622 
565 793 0.0036  0.046   0.0271  511 511 715 1   0   1   146.2016    
25.2987 -145.4202   -18.0305 
565 408 0.0019  0.0243  0.0143  518 518 725 1   0   1   -160.8416   -
27.4787    161.338 32.3577 
854 853 0.0017  0.0112  0.0058  223 223 312 1   0   1   -21.37  0.67    
21.379  -1.1102 
603 523 0.0065  0.0427  0.0225  266 266 372 1   0   1   -34.28  -6.23   
34.3568 4.4383 
368 1212    0   0.42    0   0   0   0   1   0   1   -10.1   -3.5434 
10.1    4.0117 
316 1154    0   0.2448  0   0   0   0   1   0   1   -28.21  -4.1399 
28.21   6.0594 
260 1211    0   0.476   0   0   0   0   1   0   1   -30.07  0.645   
30.07   3.4494 
121 1076    0   0.02    0   0   0   0   1   0   1   -433.92 1.7273  
433.92  33.5752 
583 1147    0.0117  0.3002  0   0   0   0   1   0   1   1.2264  -7.3228 





1203    1288    0.0117  0.2904  0   0   0   0   1   0   1   -0.41   -
4.11   0.412   4.1593 
1202    1255    0.0099  -0.022  0   0   0   0   1   0   1   0.35    
5.9417  -0.3465 -5.9495 
7   1052    0.0002  0.014   0   0   0   0   0.98    0   1   -996.5608   
52.1474 998.37  74.4999 
7   1057    0.0002  0.0142  0   0   0   0   0.98    0   1   -1666.8933  
179.7328    1672    182.8413 
7   1071    0.0002  0.0142  0   0   0   0   0.98    0   1   -971.3912   
49.6433 973.11  72.3911 
84  1047    0.0005  0.0245  0   0   0   0   1   0   1   -852.9799   
22.5116 856.45  147.5212 
77  1082    0.0018  0.057   0   0   0   0   1.05    0   1   -155.1932   
-53.6771    155.67  68.7746 
77  1084    0.0018  0.057   0   0   0   0   1.05    0   1   -174.505    
-51.3516    175.09  69.8771 
77  1083    0.0018  0.057   0   0   0   0   1.05    0   1   -160.4451   
-53.0651    160.95  69.0541 
77  1085    0.0018  0.057   0   0   0   0   1.05    0   1   -162.0264   
-52.8778    162.54  69.1412 
77  1058    0.0004  0.0204  0   0   0   0   1.02    0   1   -418.3108   
-11.0802    418.96  44.1907 
8   1068    0.0002  0.0128  0   0   0   0   0.98    0   1   -1089.9985  
106.7857    1092.17 32.1929 
900 1152    0   0.39    0   0   0   0   1   0   1   -17.7   -2.8777 
17.7    4.0708 
900 1151    0   0.39    0   0   0   0   1   0   1   -17.84  -2.8686 
17.84   4.0799 
134 1129    0.0023  0.0992  0   0   0   0   1   0   1   -74.469 -3.1482 
74.59   8.3683 
134 1128    0.0023  0.0992  0   0   0   0   1   0   1   -75.2165    -
3.0785 75.34   8.4033 
378 1168    0.008   0.2017  0   0   0   0   1   0   1   -32.7026    -
6.7529 32.79   8.956 
1009    1204    0.0101  0.2306  0   0   0   0   1.05    0   1   -
37.7264    -1.806  37.89   5.5417 
144 1051    0.0013  0.0425  0   0   0   0   1   0   1   -221.9297   -
66.5804    222.62  89.1465 
144 1050    0.0013  0.0425  0   0   0   0   1   0   1   -220.7661   -
66.7204    221.45  89.0779 
144 1049    0.001   0.0413  0   0   0   0   1   0   1   -234.8671   -
69.1847    235.46  93.672 
144 1048    0.001   0.0413  0   0   0   0   1   0   1   -230.158    -
69.7307    230.73  93.3545 
1214    1280    0.0054  0.0584  0   0   0   0   1   0   1   -0.7    
21.4851 0.7244  -21.2211 
506 1144    0.018   0.4321  0   0   0   0   1   0   1   -28.313 -4.7533 
28.46   8.2829 
1159    1182    0   0.1722  0   42  42  59  1   0   1   25.61   11.0166 
-25.61  -9.7595 
1163    1164    0.0345  0.0389  0   15  15  21  1   0   1   0   0   0   
0 






1136    1277    0.0042  0.1915  0   0   0   0   1   0   1   33.49   
15.9853 -33.4351    -13.483 
390 1130    0.0057  0.1911  0   0   0   0   1   0   1   -63.3522    -
2.3792 63.58   10.0154 
438 1079    0.0018  0.0573  0   0   0   0   1   0   1   -162.9566   
25.4579 163.43  -10.3884 
438 1078    0.0018  0.057   0   0   0   0   1   0   1   -125.0778   
0.1019  125.35  8.5192 
481 1080    0.0018  0.0573  0   0   0   0   1   0   1   -126.1426   
21.5282 126.43  -12.3803 
481 1087    0.0018  0.0562  0   0   0   0   1   0   1   -154.3944   
39.4041 154.84  -25.4925 
176 1118    0.0028  0.0972  0   0   0   0   1   0   1   -96.3919    -
9.1361 96.64   17.7473 
176 1123    0.0028  0.0973  0   0   0   0   1   0   1   -97.9648    -
6.9117 98.22   15.7801 
176 1120    0.0018  0.0753  0   0   0   0   1   0   1   -132.3602   -
10.2545    132.66  22.7959 
176 1122    0.0018  0.0753  0   0   0   0   1   0   1   -135.1679   -
8.6845 135.48  21.7392 
176 1119    0.0018  0.0753  0   0   0   0   1   0   1   -120.9187   -
12.2365    121.17  22.7475 
176 1124    0.0018  0.0753  0   0   0   0   1   0   1   -128.1596   -
7.7167 128.44  19.4469 
133 1072    0.0018  0.0572  0   0   0   0   1   0   1   -159.7784   -
39.3231    160.24  53.9919 
133 1077    0.0016  0.0566  0   0   0   0   1   0   1   -158.5573   -
10.6267    158.94  24.1648 
86  1075    0.0018  0.0572  0   0   0   0   1   0   1   -172.9976   
2.714   173.5   13.2522 
86  1074    0.0018  0.0572  0   0   0   0   1   0   1   -153.6635   -
3.4067 154.06  16.0067 
86  1073    0.0018  0.0572  0   0   0   0   1   0   1   -156.6077   -
6.3495 157.02  19.452 
894 1146    0.0106  0.2324  0   0   0   0   1   0   1   -29.0534    -
6.1514 29.14   8.0493 
894 1145    0.0106  0.2324  0   0   0   0   1   0   1   -21.8186    -
6.8682 21.87   7.9941 
1142    1248    0.0012  0.0602  0   0   0   0   1   0   1   43.03   
3.0395  -43.0091    -1.9903 
171 1149    0.0061  0.203   0   0   0   0   1.02    0   1   -48.3037    
-10.2126    48.45   15.0807 
171 1170    0.0061  0.203   0   0   0   0   1.02    0   1   -48.7313    
-10.1594    48.88   15.1082 
129 1132    0.0001  0.144   0   0   0   0   1   0   1   -47.2478    -
7.2712 47.25   10.4189 
129 1131    0.0001  0.1437  0   0   0   0   1   0   1   -46.6679    -
7.3302 46.67   10.3976 
969 1215    0.0342  0.6491  0   0   0   0   1   0   1   -15.0423    -
1.5666 15.12   3.0414 
912 1213    0   0.637   0   0   0   0   1   0   1   -5.5962 -0.5902 
5.5962  0.7854 
912 1213    0   0.635   0   0   0   0   1   0   1   -5.6138 -0.592  





919 1165    0   0.2035  0   0   0   0   1   0   1   0   -19.9333    0   
20.7447 
919 1166    0   0.2023  0   0   0   0   1   0   1   0   -20.0022    0   
20.8144 
18  1054    0.0002  0.0136  0   0   0   0   1   0   1   -995.4743   -
32.5541    997.36  160.7826 
491 1178    0.0099  0.2547  0   0   0   0   1   0   1   -35.6285    
0.9465  35.75   2.1799 
491 1176    0.0098  0.2554  0   0   0   0   1   0   1   -33.0068    -
0.227  33.11   2.9158 
491 1179    0.0072  0.2544  0   0   0   0   1   0   1   -34.3778    
0.4609  34.46   2.4448 
491 1175    0.0077  0.2561  0   0   0   0   1   0   1   -33.4567    -
0.5196 33.54   3.2903 
491 1174    0.0075  0.2461  0   0   0   0   1   0   1   -32.0953    -
0.8671 32.17   3.3185 
491 1177    0.0077  0.2497  0   0   0   0   1   0   1   -36.5904    
0.1275  36.69   3.103 
282 1065    0.0007  0.0296  0   0   0   0   1   0   1   -297.641    
76.0532 298.27  -49.4551 
342 1063    0.0002  0.0099  0   0   0   0   1   0   1   -1168.9317  -
22.2505    1171.54 151.3611 
112 1112    0.002   0.0822  0   0   0   0   1   0   1   -115.1096   -
12.7915    115.36  23.0834 
112 1107    0.002   0.0822  0   0   0   0   1   0   1   -113.2278   -
26.2969    113.48  36.6642 
921 1150    0.0101  0.2264  0   0   0   0   1   0   1   -42.2081    -
8.8874 42.4    13.1881 
1216    1217    0   1.47    0   0   0   0   1   0   1   0.02    0.3829  
-0.02   -0.3807 
1001    1217    0.0592  0.843   0   0   0   0   1   0   1   -0.0199 -
0.3795 0.02    0.3807 
617 1172    0.0157  0.3593  0   0   0   0   1.05    0   1   -25.8352    
-21.2539    26.03   25.712 
1   1055    0.0001  0.0094  0   0   0   0   1   0   1   -1112.0032  
21.2086 1113.12 83.7673 
196 1161    0.006   0.1188  0   0   0   0   1   0   1   -33.1572    -
1.8486 33.22   3.0917 
196 1156    0.0057  0.116   0   0   0   0   1   0   1   -63.7799    
1.1323  64  3.3463 
196 1167    0.003   0.1042  0   0   0   0   1   0   1   -41.2314    -
2.6955 41.28   4.3835 
289 1121    0.0023  0.0921  0   0   0   0   1   0   1   -70.8516    -
18.9221    70.97   23.6631 
289 1116    0.0023  0.0921  0   0   0   0   1   0   1   -77.5077    -
21.3382    77.65   27.0355 
289 1127    0.0023  0.0921  0   0   0   0   1   0   1   -86.4543    -
7.3267 86.62   13.9631 
289 1126    0.0023  0.0921  0   0   0   0   1   0   1   -90.128 -12.082 
90.31   19.3716 
289 1059    0.0009  0.0409  0   0   0   0   1   0   1   -454.4408   -
3.5294 456.22  84.3824 
82  1125    0.0024  0.098   0   0   0   0   1   0   1   -98.9398    





82  1114    0.0024  0.098   0   0   0   0   1   0   1   -87.5647    -
11.2168    87.74   18.3749 
82  1062    0.001   0.041   0   0   0   0   1   0   1   -441.6615   
33.1952 443.5   42.1839 
1195    1288    0.0115  0.2935  0   0   0   0   1   0   1   19.45   -
5.3142 -19.4032    6.5086 
157 1109    0.002   0.0822  0   0   0   0   1   0   1   -115.7683   -
22.8077    116.03  33.562 
288 1117    0.0019  0.079   0   0   0   0   1   0   1   -126.5554   -
16.8302    126.85  29.0778 
583 1148    0.0117  0.3002  0   0   0   0   1   0   1   3.1673  -7.251  
-3.16   7.4387 
1194    1265    0.0138  0.1639  0   0   0   0   1   0   1   -4.71   -
1.6474 4.7133  1.6868 
386 1181    0.0044  0.1792  0   99  99  139 1   0   1   -30.6666    -
21.8414    30.73   24.424 
386 1183    0.0044  0.1792  0   99  99  139 1   0   1   -30.6675    -
21.3419    30.73   23.8853 
230 336 0.0236  0.1439  0.0683  234 234 328 1   0   1   -11.6405    
8.4089  11.7033 -15.0991 
230 185 0.0046  0.0277  0.0132  234 234 328 1   0   1   -19.6895    -
11.1689    19.7113 9.9094 
378 1135    0.008   0.2017  0   0   0   0   1   0   1   -31.1104    -
6.9144 31.19   8.9211 
44  38  0.0005  0.0064  0.5306  1732    1732    2425    1   0   1   
98.8037 -75.826 -98.7466    20.4239 
3   7   0.0001  0.0019  0.1585  1732    1732    2425    1   0   1   -
182.2891   24.2882 182.3215    -40.4367 
3   2   0   0.0006  0.0517  1538    1538    2153    1   0   1   -3.1909 
8.5718  3.1909  -14.0412 
38  8   0.0012  0.0177  1.4683  1732    1732    2425    1   0   1   -
143.1081   -67.8221    143.3409    -84.493 
26  115 0.0003  0.0149  0   1258    1258    1761    0.9882  0   1   
241.451 72.2874 -241.2763   -63.6135 
26  33  0.0009  0.0124  1.0234  1732    1732    2425    1   0   1   
116.6287    -55.3239    -116.5138   -52.0617 
115 181 0.0067  0.0467  0.0272  266 266 372 1   0   1   34.1351 3.4536  
-34.0606    -5.8313 
115 181 0.0064  0.0443  0.0254  242 266 338 1   0   1   35.9843 3.7798  
-35.9053    -5.9378 
115 127 0.0008  0.0106  0.0062  413 413 579 1   0   1   5.9977  14.5098 
-5.9957 -15.1465 
115 127 0.0007  0.0089  0.005   413 413 579 1   0   1   7.1974  17.3819 
-7.195  -17.8856 
115 319 0.0174  0.0934  0.0427  212 212 297 1   0   1   51.4234 2.6661  
-50.9892    -4.8492 
115 296 0.0134  0.1084  0.0669  328 328 459 1   0   1   53.8796 0.565   
-53.5138    -4.693 
115 302 0.0066  0.0405  0.0196  299 299 419 1   0   1   52.6589 21.2573 
-52.4571    -22.0911 
42  393 0.0003  0.0119  0   748 748 1047    1   0   1   305.4502    
100.8829    -305.1559   -89.2084 
42  19  0.0008  0.012   0.9912  2598    2598    3637    1   0   1   -





393 510 0.0042  0.0423  0.0232  387 429 541 1   0   1   16.0058 8.321   
-15.9916    -10.5581 
393 501 0.0062  0.0398  0.02    243 243 340 1   0   1   -3.7486 12.7922 
3.7609  -14.7631 
393 418 0.0003  0.0036  0.0021  494 494 692 1   0   1   46.4549 19.9489 
-46.4475    -20.0756 
393 502 0.0019  0.0252  0.015   193 193 270 1   0   1   50.7236 17.4331 
-50.67  -18.26 
393 433 0.0019  0.0252  0.015   511 511 715 1   0   1   55.3019 2.4187  
-55.2453    -3.211 
120 549 0.0044  0.0427  0.0241  346 346 484 1   0   1   89.6917 52.2857 
-89.2471    -50.513 
120 549 0.0043  0.0422  0.0239  346 346 484 1   0   1   90.7032 53.0409 
-90.2583    -51.195 
120 498 0.0045  0.0445  0.0252  346 346 484 1   0   1   87.4471 41.5645 
-87.0519    -40.3229 
120 318 0.0027  0.0261  0.0149  346 346 484 1   0   1   101.2791    
38.9092 -100.9834   -37.6413 
120 179 0.0024  0.024   0.0149  356 356 499 1   0   1   86.5051 11.8996 
-86.3353    -11.8041 
422 642 0.0041  0.043   0.0247  450 450 631 1   0   1   62.0434 19.5386 
-61.874 -20.2962 
422 411 0.0002  0.0019  0.001   346 346 484 1   0   1   37.1848 -
34.1851    -37.1799    34.128 
422 542 0.0048  0.0282  0.0143  236 236 330 1   0   1   109.4802    
2.5483  -108.9249   -0.7602 
422 559 0.0066  0.0385  0.0194  236 236 330 1   0   1   94.1355 -0.4341 
-93.5715    1.7241 
422 575 0.0052  0.0359  0.0188  236 236 330 1   0   1   97.3774 6.9737  
-96.8987    -5.6044 
422 261 0.0047  0.0277  0.014   236 236 330 1   0   1   4.4778  -
35.9152    -4.4207 34.7863 
422 535 0.0036  0.0213  0.0108  236 236 330 1   0   1   141.0137    
5.0221  -140.3222   -2.0445 
43  660 0.0004  0.0144  0   1120    1120    1568    0.9929  0   1   
448.2092    119.1876    -447.3988   -90.014 
43  504 0.0002  0.0151  0   1314    1314    1840    1   0   1   
380.3292    50.1475 -380.048    -28.9168 
660 673 0.0008  0.0082  0.0047  346 346 484 1   0   1   93.8294 14.6951 
-93.7592    -14.4573 
660 669 0.0009  0.0091  0.0048  346 346 484 1   0   1   142.4408    
6.6296  -142.2627   -5.3219 
660 766 0.0058  0.0405  0.0208  332 332 464 1   0   1   34.2746 15.3885 
-34.1931    -16.9394 
660 737 0.0087  0.0442  0.0195  212 212 297 1   0   1   -32.2604    
14.1451 32.3679 -15.5963 
660 733 0.0055  0.0318  0.0146  212 212 297 1   0   1   -38.5248    
17.3203 38.6216 -18.2559 
660 703 0.0029  0.03    0.0229  346 346 484 1   0   1   68.9357 5.0123  
-68.8005    -5.9601 
660 702 0.0015  0.0147  0.0079  346 346 484 1   0   1   94.6082 13.8642 
-94.4746    -13.3646 
660 652 0.0012  0.0117  0.0087  472 472 660 1   0   1   71.4064 -1.9998 





504 549 0.0018  0.0155  0.0117  472 472 660 1   0   1   150.4108    -
1.5933 -150.0166   3.7811 
504 592 0.0045  0.0265  0.0131  236 236 330 1   0   1   79.7734 6.6028  
-79.4939    -6.3036 
504 559 0.003   0.0296  0.0167  346 346 484 1   0   1   54.0307 7.4267  
-53.9439    -8.2896 
504 555 0.002   0.0193  0.0108  346 346 484 1   0   1   81.2031 10.5506 
-81.0731    -10.4078 
738 714 0.0068  0.044   0.0254  266 266 372 1   0   1   21.0615 -
17.0187    -21.0108    14.9713 
738 752 0.0018  0.011   0.0064  266 266 372 1   0   1   -112.3415   -
13.0613    112.589 13.9763 
457 493 0.0026  0.0154  0.0075  243 243 340 1   0   1   84.2595 4.8119  
-84.0788    -4.5082 
457 345 0.0094  0.0565  0.0268  243 243 340 1   0   1   -94.9695    -
5.1519 95.7977 7.3489 
14  91  0.0002  0.0152  0   1248    1248    1747    0.9882  0   1   
408.5158    64.3639 -408.2006   -40.4073 
14  7   0.0017  0.0239  2.222   1732    1732    2425    1   0   1   -
408.5158   -64.3639    411.2388    -132.5456 
91  244 0.0063  0.0449  0.0224  328 328 459 1   0   1   59.1367 5.989   
-58.9273    -6.8731 
91  95  0.0028  0.0284  0.0163  418 418 586 1   0   1   36.4429 1.2639  
-36.4079    -2.647 
91  113 0.0008  0.0078  0.0043  328 328 459 1   0   1   236.0167    
23.376  -235.5951   -19.7229 
91  178 0.0025  0.0334  0.0197  515 518 721 1   0   1   76.6043 9.7783  
-76.4641    -9.9986 
223 271 0.0178  0.0885  0.039   223 223 312 1   0   1   23.402  -5.4472 
-23.3088    1.7529 
223 467 0.0065  0.0589  0.0305  407 407 570 1   0   1   74.4052 23.2592 
-74.0303    -23.0599 
223 262 0.007   0.0466  0.0242  328 328 459 1   0   1   91.3823 -3.6412 
-90.8341    4.7186 
223 315 0.0062  0.0634  0.0338  266 266 372 1   0   1   47.9734 7.8571  
-47.8343    -10.0119 
223 240 0.0053  0.0398  0.0184  327 327 458 1   0   1   57.3649 -2.2928 
-57.2014    1.5614 
223 253 0.0055  0.0355  0.0205  328 328 459 1   0   1   -33.5492    
13.6637 33.6185 -15.3976 
223 253 0.0059  0.0419  0.0207  266 266 372 1   0   1   -28.6533    
11.0298 28.7068 -12.8517 
19  8   0.0005  0.0076  0.6274  2709    2967    3792    1   0   1   -
643.7229   44.6024 645.6985    -81.2379 
19  34  0.0009  0.013   1.0766  2598    2598    3637    1   0   1   -
119.169    66.3853 119.4184    -175.7554 
19  63  0.0002  0.0147  0   0   0   0   0.97    0   1   0   -0.2375 0   
0.2375 
62  1222    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
62  1224    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
62  1225    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
62  1218    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 





62  63  0.0002  0.0021  0.0011  836 836 1170    1   0   1   0   0   0   
-0.1244 
176 310 0.0185  0.1127  0.0523  243 243 340 1   0   1   72.1156 5.1452  
-71.1955    -4.9746 
176 588 0.0164  0.0975  0.0476  243 243 340 1   0   1   132.1259    
21.63   -129.33 -9.8693 
176 405 0.0081  0.0475  0.0242  299 299 419 1   0   1   149.5049    
7.8342  -147.7877   -0.2907 
176 229 0.0015  0.0087  0.0045  299 299 419 1   0   1   107.235 10.1245 
-107.0704   -9.6453 
176 272 0.0107  0.0691  0.036   243 243 340 1   0   1   22.1287 4.1714  
-22.0755    -7.6139 
176 298 0.0044  0.0271  0.0504  349 361 488 1   0   1   160.2327    -
0.3073 -159.1649   1.5848 
176 280 0.0187  0.1147  0.0531  243 243 340 1   0   1   40.0562 1.9038  
-39.7688    -5.6966 
176 284 0.0123  0.0714  0.0366  243 243 340 1   0   1   25.5642 3.4383  
-25.4848    -6.8259 
8   34  0.0007  0.0109  0.9077  2709    2967    3792    1   0   1   
300.959 58.9452 -300.2857   -143.5696 
546 511 0.0023  0.0154  0.0076  282 282 395 1   0   1   -45.1744    -
16.0123    45.2269 15.5996 
546 497 0.0108  0.0694  0.0322  243 243 340 1   0   1   8.2344  -3.5877 
-8.2267 0.4101 
18  36  0.0008  0.012   0.9847  1732    1732    2425    1   0   1   
995.4743    32.5541 -987.8854   -21.2207 
36  161 0.0001  0.019   0   1334    1334    1868    0.9638  0   1   
407.3185    195.7249    -407.1343   -160.7217 
36  34  0.0006  0.009   0.767   1732    1732    2425    1   0   1   
246.2254    -80.3024    -245.8625   6.5817 
36  35  0.0009  0.0124  1.1242  1732    1732    2425    1   0   1   
334.3414    -94.2018    -333.3528   -8.2003 
161 459 0.0025  0.0249  0.0133  450 450 631 1   0   1   153.1091    
59.3379 -152.4589   -54.2215 
161 313 0.0024  0.0199  0.0106  425 425 595 1   0   1   66.5629 33.3728 
-66.4341    -33.3984 
161 163 0.0002  0.0016  0.0009  450 450 631 1   0   1   8.4902  1.3169  
-8.4901 -1.4093 
161 162 0   0.0001  0   450 450 631 1   0   1   133.1362    51.1376 -
133.1362   -51.118 
34  274 0   0.0178  0   1394    1394    1952    1   0   1   389.5941    
127.7623    -389.5941   -98.8395 
34  32  0.0004  0.0064  0.5288  2479    2479    3470    1   0   1   -
884.6475   22.2885 887.6828    -28.5343 
34  37  0.0004  0.0063  0.523   2481    2481    3474    1   0   1   
398.0163    -1.1087 -397.4012   -43.1597 
34  300 0.0002  0.0148  0   1215    1215    1701    1   0   1   
523.7669    163.8012    -523.1847   -120.7191 
274 695 0.0031  0.0377  0.025   518 518 726 1   0   1   203.1474    
43.5389 -201.7981   -29.5656 
274 698 0.003   0.0286  0.0269  518 518 726 1   0   1   197.7994    
46.3627 -196.5502   -37.0803 
274 402 0.0211  0.0514  0.0224  150 150 209 1   0   1   -11.3527    





32  397 0   0.0151  0   1344    1344    1882    1   0   1   399.8143    
106.3809    -399.8143   -81.4909 
32  7   0.0014  0.0197  1.6432  2598    2598    3637    1   0   1   -
1194.542   90.782  1214.1979   13.6229 
32  15  0.001   0.0142  1.2137  2479    2479    3470    1   0   1   -
92.955 -168.6286   93.1456 43.345 
397 336 0.0028  0.0187  0.009   299 299 419 1   0   1   11.764  -
32.3344    -11.732 31.6341 
397 488 0.0056  0.0204  0.0089  193 193 270 1   0   1   -48.4372    
31.0595 48.6223 -31.2808 
397 425 0.0023  0.0176  0.0085  328 328 459 1   0   1   -8.0361 0.5996  
8.0376  -1.4467 
397 829 0.011   0.0576  0.0259  348 348 488 1   0   1   168.8571    
29.4679 -165.6488   -15.203 
397 574 0.0028  0.0191  0.0101  328 328 459 1   0   1   194.5165    
36.7065 -193.4292   -30.298 
397 415 0.0002  0.0029  0.0018  518 518 726 1   0   1   67.9499 19.4418 
-67.94  -19.48 
7   2   0.0002  0.0024  0.2014  1732    1732    2425    1   0   1   
142.6298    -37.4919    -142.5899   16.6696 
7   16  0.0006  0.0086  0.7039  1732    1732    2425    1   0   1   
640.9513    -20.8481    -638.6184   -19.8651 
7   17  0.0003  0.0038  0.3114  2598    2598    3637    1   0   1   
777.2101    109.3292    -775.4512   -119.7641 
217 213 0.0045  0.0316  0.0164  324 324 454 1   0   1   -130.8952   -
1.3708 131.6331    4.8277 
217 159 0.0063  0.0389  0.0225  328 328 459 1   0   1   111.7152    -
2.1292 -110.9627   4.4379 
2   213 0.0002  0.0151  0   1326    1326    1856    1   0   1   139.399 
-2.6284 -139.3623   5.4028 
213 200 0.0002  0.0014  0.0026  837 837 1171    1   0   1   -154.0211   
24.1699 154.0671    -24.1236 
213 286 0.0021  0.029   0.0156  518 518 726 1   0   1   177.2564    
18.1141 -176.626    -11.0479 
213 170 0.0007  0.0055  0.0098  837 837 1171    1   0   1   -179.1887   
21.5955 179.4042    -20.9395 
213 220 0.0007  0.0066  0.0038  324 339 454 1   0   1   121.5231    -
3.9395 -121.4254   4.459 
213 259 0.0016  0.0183  0.0127  518 518 726 1   0   1   196.1858    
11.4512 -195.6018   -6.1109 
213 201 0.0011  0.0084  0.0068  260 260 363 1   0   1   53.683  -
13.5091    -53.6513    13.0313 
213 119 0.0039  0.0263  0.0139  328 328 459 1   0   1   154.3952    -
43.0734    -153.451    47.961 
213 150 0.0006  0.0062  0.0058  837 837 1171    1   0   1   -218.948    
-19.5884    219.2218    21.8022 
213 150 0.0006  0.0065  0.0058  837 837 1171    1   0   1   -208.8466   
-19.6309    209.0959    21.7164 
69  92  0.0079  0.0521  0.0265  266 266 372 1   0   1   -91.14  55.4404 
91.953  -52.9956 
69  71  0.0074  0.0506  0.0242  233 255 326 1   0   1   12.0038 3.1758  
-11.993 -5.809 
69  67  0.0005  0.0044  0.0022  407 407 570 1   0   1   -20.5862    -





69  68  0.0013  0.0087  0.0046  328 328 459 1   0   1   21.5123 -20.63  
-21.5021    20.1813 
16  145 0.0002  0.0152  0   1301    1301    1821    1.0085  0   1   
286.2454    -12.288 -286.0863   24.3782 
16  12  0.0007  0.0105  0.8625  1732    1732    2425    1   0   1   
520.8287    -194.2582   -518.8716   131.9148 
16  17  0.0004  0.0054  0.4488  1732    1732    2425    1   0   1   -
467.8964   70.2871 468.7643    -105.5496 
145 186 0.0035  0.0415  0.0238  356 356 499 1   0   1   88.3651 -2.9635 
-88.1013    3.6286 
145 257 0.005   0.0378  0.0199  266 266 372 1   0   1   71.4385 7.7257  
-71.1886    -7.886 
145 305 0.0065  0.0411  0.0199  243 243 340 1   0   1   94.7005 3.3932  
-94.1368    -1.8773 
145 96  0.003   0.0196  0.0112  328 328 459 1   0   1   31.5822 -
32.5336    -31.5238    31.7485 
461 289 0.0059  0.0537  0.0265  328 328 459 1   0   1   -96.7742    -
12.5007    97.3238 14.7695 
12  82  0.0004  0.0152  0   1268    1268    1775    1   0   1   -
69.3174    34.3091 69.3396 -33.4647 
12  10  0.0004  0.0061  0.5088  1732    1732    2425    1   0   1   
109.7537    9.3953  -109.7039   -63.285 
289 294 0.0157  0.0788  0.035   257 257 360 1   0   1   20.3373 -7.7729 
-20.2698    4.4492 
289 171 0.0066  0.0394  0.0194  299 299 419 1   0   1   16.5659 -
19.8941    -16.526 18.0929 
289 351 0.0043  0.0253  0.0126  243 243 340 1   0   1   89.0096 -1.6202 
-88.6834    2.2269 
289 308 0.0022  0.0141  0.007   299 299 419 1   0   1   56.3613 -2.2146 
-56.2943    1.9131 
289 631 0.0098  0.0489  0.0872  465 510 651 1   0   1   195.966 15.6533 
-192.3254   -6.3843 
289 396 0.0022  0.0135  0.0065  335 335 468 1   0   1   155.9948    
34.7584 -155.4565   -32.1287 
82  282 0.0058  0.04    0.075   518 518 725 1   0   1   89.2443 5.5138  
-88.8065    -10.4336 
15  556 0.0002  0.015   0   1215    1215    1701    1.0248  0   1   
331.0469    78.4999 -330.8198   -61.4684 
556 807 0.0104  0.0746  0.0344  328 328 459 1   0   1   115.8752    
17.1759 -114.4376   -10.2175 
556 628 0.0022  0.0153  0.0248  518 518 726 1   0   1   -72.1857    
24.9228 72.3157 -26.4854 
556 587 0.0024  0.0117  0.0053  260 260 363 1   0   1   58.6045 -0.5811 
-58.5218    0.4563 
556 626 0.0012  0.0076  0.014   518 518 725 1   0   1   216.6246    
26.9748 -216.0506   -24.7295 
35  401 0.0002  0.0151  0   1284    1284    1798    1   0   1   487.919 
138.1467    -487.4218   -100.608 
35  4   0.0019  0.0279  2.3492  1732    1732    2425    1   0   1   -
328.4918   -191.7319   330.5645    -27.9024 
35  37  0.0002  0.0033  0.2662  2481    2481    3474    1   0   1   
173.9256    61.7855 -173.8561   -88.0986 
401 144 0.0025  0.0173  0.0265  445 503 623 1   0   1   -56.2314    -





401 637 0.0022  0.0196  0.031   518 518 726 1   0   1   206.213 58.5018 
-205.1945   -52.4686 
401 388 0.002   0.0156  0.0087  177 207 248 1   0   1   52.2719 2.2593  
-52.2169    -2.696 
401 514 0.001   0.0127  0.0075  518 518 726 1   0   1   92.7865 43.7211 
-92.6806    -43.1184 
401 472 0.0009  0.0123  0.0071  420 420 588 1   0   1   111.8514    
24.6601 -111.7328   -23.7431 
401 379 0.0009  0.0123  0.0071  413 413 579 1   0   1   51.0658 2.37    
-51.0422    -2.754 
455 486 0.0012  0.0113  0.0065  450 450 631 1   0   1   17.897  6.434   
-17.8927    -7.0589 
455 437 0.0008  0.0074  0.0045  450 450 631 1   0   1   -40.207 -8.104  
40.2201 7.7638 
10  282 0.0002  0.0167  0   1312    1312    1837    1   0   1   
109.7039    63.285  -109.674    -60.7848 
282 218 0.0046  0.0471  0.0243  328 328 459 1   0   1   13.1859 -7.9487 
-13.1763    5.4883 
282 301 0.0007  0.0051  0.0093  655 655 917 1   0   1   182.5674    -
6.5249 -182.345    7.1694 
282 301 0.0007  0.009   0.0052  518 518 726 1   0   1   104.1328    
2.4067  -104.0605   -2.0225 
282 301 0.0004  0.0048  0.0102  805 840 1127    1   0   1   195.1869    
3.4094  -195.0418   -2.7378 
282 308 0.0095  0.0655  0.0322  328 328 459 1   0   1   1.0485  3.8229  
-1.0457 -7.1731 
342 326 0.0034  0.0237  0.0108  387 429 541 1   0   1   25.1745 -3.9449 
-25.1536    2.9588 
342 793 0.0058  0.0572  0.0326  450 450 631 1   0   1   218.9685    
43.1916 -216.2036   -19.2421 
342 428 0.0025  0.032   0.0186  413 413 579 1   0   1   120.5428    
10.9446 -120.1928   -8.4031 
342 362 0.002   0.0271  0.0144  413 413 578 1   0   1   48.546  5.3171  
-48.5004    -6.2039 
342 367 0.0025  0.033   0.0184  413 413 579 1   0   1   43.9627 4.9644  
-43.9157    -6.2679 
342 676 0.0042  0.0559  0.0306  518 518 726 1   0   1   177.799 32.0918 
-176.4868   -17.7679 
342 408 0.0008  0.0104  0.0059  518 518 726 1   0   1   174.6305    
35.4148 -174.388    -32.8777 
342 607 0.0089  0.082   0.0406  407 407 570 1   0   1   149.4662    
19.3816 -147.53 -5.7014 
692 378 0.0268  0.1302  0.0598  212 212 297 1   0   1   -14.5042    -
9.6162 14.5727 3.9205 
692 640 0.0112  0.0533  0.0255  260 260 363 1   0   1   24.55   -3.9484 
-24.4813    1.74 
692 722 0.0009  0.0063  0.0124  418 418 586 1   0   1   -72.2234    
27.5096 72.2777 -28.3623 
692 532 0.005   0.0337  0.0179  328 328 459 1   0   1   -29.5334    -
14.1854    29.5861 12.7481 
692 750 0.0043  0.0241  0.0134  224 224 314 1   0   1   36.0711 8.4304  
-36.0113    -9.4242 
1   4   0.0006  0.0085  0.7818  1732    1732    2425    1   0   1   





1   5   0.0009  0.0123  1.0213  1760    1760    2464    1   0   1   
478.0361    -10.9581    -476.1625   -75.7104 
1   6   0.0014  0.0201  1.8544  2598    2598    3637    1   0   1   
458.9376    -64.6559    -456.2572   -100.3773 
617 663 0.0046  0.0224  0.0102  212 212 297 1   0   1   85.7915 1.6519  
-85.4509    -1.003 
617 732 0.0102  0.0527  0.0217  212 212 297 1   0   1   25.4912 5.5223  
-25.4201    -7.2999 
617 619 0.0009  0.0043  0.0021  194 194 272 1   0   1   4.6004  4.393   
-4.6    -4.6 
617 623 0.0012  0.0056  0.0027  194 194 272 1   0   1   5.9108  5.6455  
-5.91   -5.91 
617 640 0.0025  0.0125  0.0055  260 260 363 1   0   1   -10.4968    
8.046   10.5013 -8.57 
617 515 0.007   0.0339  0.0157  260 260 363 1   0   1   -32.3246    -
7.8196 32.4017 6.624 
617 771 0.0248  0.0936  0.0423  177 214 248 1   0   1   77.478  -1.8297 
-75.981 3.3435 
617 607 0.0034  0.0313  0.0154  407 407 570 1   0   1   -130.6153   
5.6446  131.2   -1.7986 
17  70  0.0002  0.0149  0   1300    1300    1820    0.9516  0   1   
306.6869    225.3137    -306.4357   -206.5948 
4   78  0.0002  0.015   0   1394    1394    1952    1   0   1   -
142.8952   81.9825 142.9448    -78.2633 
4   5   0.0002  0.0036  0.2963  2598    2598    3637    1   0   1   
352.7142    16.0377 -352.485    -44.2915 
78  139 0.0025  0.0187  0.0263  413 518 579 1   0   1   94.2049 32.569  
-93.9708    -33.6127 
78  86  0.0028  0.0203  0.0292  413 413 579 1   0   1   -139.8638   
16.3685 140.3836    -15.7298 
78  83  0.0024  0.0168  0.0252  413 413 579 1   0   1   -153.014    
18.5709 153.5475    -17.5373 
78  79  0.0001  0.001   0.0009  413 413 579 1   0   1   55.7281 10.7549 
-55.7251    -10.8212 
5   84  0.0003  0.0155  0   1268    1268    1775    1   0   1   
149.7265    135.2051    -149.6146   -129.423 
5   6   0.0003  0.0049  0.4022  2598    2598    3637    1   0   1   
678.9209    -15.2032    -677.6533   -7.8986 
84  165 0.002   0.0154  0.0136  413 413 579 1   0   1   85.5957 23.5295 
-85.4448    -23.7872 
84  180 0.0023  0.0302  0.0173  448 448 627 1   0   1   172.2791    
3.0949  -171.6281   3.6454 
84  180 0.0029  0.0369  0.0211  448 448 627 1   0   1   140.9792    
1.8275  -140.4296   2.9609 
84  228 0.0028  0.0434  0.024   336 336 470 1   0   1   145.8896    
14.7045 -145.3148   -8.2902 
84  118 0.0008  0.0101  0.0058  518 518 726 1   0   1   191.4024    
31.5343 -191.1153   -28.5155 
84  102 0.0009  0.0117  0.0068  518 518 726 1   0   1   176.2165    
14.1106 -175.9483   -11.3354 
84  90  0.0019  0.0124  0.0065  328 328 459 1   0   1   75.7567 -9.4663 
-75.6513    9.4727 
84  100 0.0019  0.0124  0.0065  328 328 459 1   0   1   -1.5247 15.5765 





595 647 0.0014  0.0066  0.0032  335 335 469 1   0   1   86.3459 21.1435 
-86.235 -20.9388 
595 378 0.0045  0.0452  0.0218  448 448 627 1   0   1   -146.0112   -
7.1946 146.9743    14.6686 
595 579 0.0002  0.0014  0.0025  446 446 625 1   0   1   -126.0836   -
14.3529    126.1158    14.3292 
595 566 0.0059  0.03    0.0132  212 212 297 1   0   1   8.7642  -2.0743 
-8.7596 0.781 
595 630 0.0007  0.0097  0.005   450 450 631 1   0   1   182.0212    
5.2984  -181.7885   -2.5727 
595 547 0.0021  0.0104  0.004   212 212 297 1   0   1   -24.5875    -
15.5298    24.6052 15.2174 
6   246 0.0002  0.0148  0   1394    1394    1952    1   0   1   
332.4452    117.6149    -332.2164   -100.6882 
6   268 0.0011  0.0148  0   1394    1394    1952    1   0   1   
328.2016    102.7533    -327.0051   -86.654 
246 180 0.0077  0.0376  0.0184  260 260 363 1   0   1   -10.8564    
17.7068 10.8905 -19.4677 
246 483 0.0023  0.0162  0.0201  465 530 651 1   0   1   288.1374    
67.8663 -286.2214   -56.4553 
246 519 0.0126  0.0731  0.1122  413 413 579 1   0   1   45.5267 10.1419 
-45.248 -20.158 
246 174 0.0056  0.0331  0.016   212 212 297 1   0   1   9.4087  4.9732  
-9.4022 -6.6167 
647 368 0.014   0.0549  0.025   177 177 248 1   0   1   -37.4702    -
22.9228    37.7345 21.4342 
647 316 0.0193  0.0635  0.0302  212 212 297 1   0   1   -41.3611    -
22.9253    41.783  21.249 
647 260 0.0199  0.076   0.0344  207 207 290 1   0   1   -43.2549    -
28.1836    43.7705 26.6366 
647 678 0.0014  0.0066  0   0   0   0   1   0   1   17.3948 6.3528  -
17.39  -6.33 
647 675 0.0014  0.0066  0   0   0   0   1   0   1   17.3948 6.3528  -
17.39  -6.33 
647 677 0.0014  0.0066  0   0   0   0   1   0   1   17.3948 6.3528  -
17.39  -6.33 
647 755 0.0014  0.0066  0   0   0   0   1   0   1   140.4972    52.4555 
-140.18 -50.96 
647 754 0.0014  0.0066  0   0   0   0   1   0   1   140.4972    52.4555 
-140.18 -50.96 
481 524 0.0025  0.0314  0.0192  518 518 726 1   0   1   6.8512  -
42.8032    -6.8074 41.3585 
481 524 0.0025  0.0315  0.0193  518 518 726 1   0   1   6.8401  -
42.6747    -6.7966 41.2179 
481 570 0.0235  0.114   0.0532  212 212 297 1   0   1   39.8333 -2.3132 
-39.4698    -1.3331 
481 531 0.0016  0.0081  0.0149  361 361 506 1   0   1   172.1652    
17.4871 -171.6977   -16.6422 
481 445 0.0051  0.0251  0.0135  260 260 363 1   0   1   34.7926 8.2873  
-34.7284    -9.3507 
481 505 0.0047  0.0236  0.0425  349 382 488 1   0   1   20.0547 1.0845  
-20.0358    -5.3415 
438 524 0.0025  0.0312  0.0192  518 518 726 1   0   1   -6.4122 -





438 524 0.0025  0.0313  0.0193  518 518 726 1   0   1   -6.385  -
28.2358    6.4039  26.4595 
438 523 0.0083  0.0533  0.028   212 212 297 1   0   1   34.4531 2.1735  
-34.3568    -4.4383 
438 701 0.0051  0.025   0.0125  260 260 363 1   0   1   147.9412    
32.8812 -146.8067   -28.5936 
438 529 0.0113  0.0532  0.0264  260 260 363 1   0   1   50.0833 1.3689  
-49.8084    -2.7879 
438 917 0.0071  0.1927  0   0   0   0   1   0   1   0   0   0   0 
438 917 0.0073  0.1945  0   0   0   0   1   0   1   0   0   0   0 
438 268 0.0337  0.1633  0.0763  212 212 297 1   0   1   -19.0311    -
5.1362 19.1496 -2.2495 
524 458 0.0052  0.0692  0.0399  518 518 726 1   0   1   46.3245 14.1415 
-46.2053    -16.7006 
837 843 0.0007  0.0048  0.0025  328 328 459 1   0   1   19.2199 6.5412  
-19.2168    -6.757 
837 807 0.0029  0.0196  0.0103  328 328 459 1   0   1   -41.6199    -
6.9612 41.6742 6.3494 
265 252 0.0031  0.0157  0.0069  260 260 363 1   0   1   0.2378  -8.0746 
-0.236  7.3472 
265 270 0.0007  0.0033  0.0015  260 260 363 1   0   1   -5.8978 8.0446  
5.8984  -8.2013 
441 386 0.0054  0.0359  0.0187  233 243 326 1   0   1   -14.6443    
35.9062 14.7285 -37.2086 
441 618 0.0024  0.0237  0.0136  361 361 506 1   0   1   110.4562    
32.1011 -110.1402   -30.338 
441 618 0.0051  0.0328  0.0172  328 328 459 1   0   1   80.4085 18.403  
-80.0627    -17.8956 
441 534 0.003   0.0221  0.0118  233 243 326 1   0   1   30.9018 12.8293 
-30.868 -13.7657 
441 534 0.0031  0.0221  0.012   233 255 326 1   0   1   30.9422 12.6738 
-30.9073    -13.6305 
441 600 0.0039  0.0248  0.011   266 266 372 1   0   1   112.6385    
22.9266 -112.1264   -20.7684 
441 509 0.0021  0.0219  0.0122  361 361 506 1   0   1   39.1977 58.2201 
-39.0936    -58.3479 
441 509 0.0032  0.041   0.025   450 450 631 1   0   1   20.409  30.5811 
-20.3636    -32.486 
441 458 0.0032  0.041   0.025   465 510 651 1   0   1   -33.7186    -
19.5445    33.7653 17.6006 
441 434 0.0081  0.0548  0.0291  328 328 459 1   0   1   1.8903  -2.3025 
-1.89   -0.63 
121 184 0.0023  0.0291  0.0173  518 518 726 1   0   1   213.8752    -
0.5606 -212.8889   11.1993 
121 152 0.0012  0.0145  0.0086  518 518 726 1   0   1   220.0448    -
1.1667 -219.5001   6.8329 
882 881 0.0009  0.0045  0.0057  0   0   0   1   0   1   -13.728 -1.8291 
13.7297 1.2589 
882 883 0.0153  0.0416  0.0074  150 150 210 1   0   1   -0.012  -0.2109 
0.012   -0.5401 
877 871 0.008   0.0465  0.0061  169 169 236 1   0   1   -28.2017    -
2.1352 28.2645 1.8783 
877 881 0.0016  0.0077  0.001   150 150 210 1   0   1   27.4717 3.1852  





879 878 0.0023  0.0053  0.0368  92  92  129 1   0   1   -12.1405    -
4.2949 12.1439 0.5694 
879 880 0.0033  0.0675  0.056   92  92  129 1   0   1   -19.5695    -
2.8251 19.582  -2.6032 
878 869 0.0053  0.0718  0.0897  92  92  129 1   0   1   -46.0939    -
8.1894 46.2056 0.5476 
874 869 0.0068  0.0328  0.0042  150 150 210 1   0   1   -39.7439    -
6.6064 39.8523 6.7004 
874 875 0.0131  0.0436  0.0053  9999    9999    13999   1   0   1   -
4.6261 0.1564  4.6289  -0.686 
886 885 0.0025  0.0056  0.0424  92  92  129 1   0   1   -2.852  -3.3031 
2.8523  -0.9728 
886 869 0.0025  0.0655  0.0368  159 159 223 1   0   1   -44.448 -
12.9669    44.5    10.5865 
873 876 0.0053  0.0307  0.0076  169 169 236 1   0   1   9.6024  -0.7514 
-9.5976 0.0057 
873 872 0.0019  0.0111  0.0026  169 169 236 1   0   1   -45.8624    -
3.6786 45.9019 3.6442 
876 871 0.0034  0.0191  0.0039  169 169 236 1   0   1   -38.5024    -
8.2057 38.5541 8.0981 
673 559 0.0022  0.0214  0.0121  346 346 484 1   0   1   7.8092  -4.2727 
-7.8076 3.0484 
463 365 0.0011  0.0104  0.0059  405 405 567 1   0   1   -81.5234    -
34.0842    81.6063 34.2549 
463 559 0.0013  0.0125  0.0055  405 405 567 1   0   1   46.0834 29.3142 
-46.0457    -29.5178 
140 225 0.0058  0.0391  0.0192  328 328 459 1   0   1   86.6194 8.7717  
-86.213 -8.0984 
140 252 0.0156  0.0808  0.0363  260 260 363 1   0   1   6.822   6.9237  
-6.804  -10.7372 
140 105 0.0138  0.0712  0.0321  260 260 363 1   0   1   -32.1574    -
5.6365 32.2909 2.82 
140 108 0.0043  0.0279  0.0145  328 328 459 1   0   1   -61.284 -
10.0588    61.4363 9.4667 
355 306 0.0046  0.0232  0.0102  233 255 326 1   0   1   -37.8157    -
4.9532 37.8797 4.2118 
374 448 0.0049  0.047   0.0296  361 361 506 1   0   1   45.051  3.9662  
-44.9538    -6.0948 
166 146 0.004   0.0194  0.0089  260 260 363 1   0   1   -53.2968    
5.006   53.405  -5.4266 
166 153 0.0046  0.0217  0.0109  260 260 363 1   0   1   28.4449 -
10.1961    -28.4059    9.2229 
166 1249    0.002   0.093   0   0   0   0   1   0   1   21.0919 2.9301  
-21.0833    -2.5327 
432 373 0.0079  0.0471  0.0917  335 335 468 1   0   1   -68.7943    
3.4119  69.1621 -10.69 
432 391 0.0018  0.0121  0.0186  335 335 468 1   0   1   -57.2432    -
11.1172    57.3022 9.5927 
432 462 0.0031  0.0218  0.0107  286 286 400 1   0   1   50.3875 -1.0247 
-50.3112    0.4604 
448 462 0.0044  0.0311  0.0152  286 286 400 1   0   1   -31.6462    
6.3648  31.6912 -7.6104 
127 138 0.0059  0.0294  0.013   260 260 363 1   0   1   -24.4323    





127 151 0.0052  0.0322  0.0148  223 223 312 1   0   1   -17.2569    
7.1417  17.2745 -8.6085 
694 761 0.0011  0.0118  0.0059  450 450 631 1   0   1   74.1233 36.2172 
-74.0458    -35.9556 
694 624 0.0006  0.0066  0.0034  450 450 631 1   0   1   -90.1533    -
43.2472    90.215  43.5958 
373 298 0.0036  0.0218  0.0419  361 361 506 1   0   1   -152.7621   
3.38    153.5749    -2.8148 
294 301 0.003   0.0149  0.0066  257 257 360 1   0   1   1.1098  -1.8992 
-1.1097 1.2079 
319 350 0.0042  0.0208  0.0095  212 212 297 1   0   1   25.9892 1.3692  
-25.9619    -2.225 
101 100 0.0002  0.0013  0.0006  328 328 459 1   0   1   -27.69  1.17    
27.6915 -1.2232 
296 352 0.0056  0.0275  0.0126  212 212 297 1   0   1   -8.018  15.0325 
8.0345  -16.2684 
296 297 0.0042  0.021   0.0093  212 212 297 1   0   1   29.4817 -8.7795 
-29.4442    7.9908 
214 187 0.0031  0.0151  0.007   212 212 297 1   0   1   -38.6831    
12.4785 38.7323 -12.9714 
214 278 0.0129  0.0619  0.0293  212 212 297 1   0   1   37.5131 -
13.2285    -37.3229    11.0654 
469 521 0.0048  0.0291  0.0141  243 243 340 1   0   1   72.777  -3.8229 
-72.5284    3.8884 
469 537 0.011   0.0665  0.032   299 299 419 1   0   1   -79.6176    
21.0497 80.3534 -19.865 
469 484 0.0028  0.0275  0.0157  361 361 506 1   0   1   0.5417  2.3601  
-0.5414 -3.9646 
469 302 0.0054  0.0326  0.0191  299 299 419 1   0   1   -42.7211    -
24.7669    42.8471 23.5511 
328 510 0.0152  0.0938  0.0429  243 243 340 1   0   1   45.6696 2.2897  
-45.3622    -4.8169 
548 521 0.0068  0.0414  0.0201  243 243 340 1   0   1   -43.8584    
3.6424  43.9884 -4.8984 
548 475 0.0098  0.0586  0.0284  243 243 340 1   0   1   8.1484  -
13.0224    -8.1291 10.2311 
510 443 0.0012  0.015   0.0089  335 335 468 1   0   1   -22.5442    -
16.5115    22.5532 15.713 
510 578 0.02    0.0997  0.0447  212 212 297 1   0   1   23.6243 -8.596  
-23.5071    4.6078 
510 612 0.0094  0.0348  0.0156  216 216 303 1   0   1   -70.6229    
31.8744 71.1804 -31.3965 
629 229 0.0197  0.117   0.0572  233 243 326 1   0   1   -99.7014    -
0.6767 101.6504    6.3653 
629 610 0.0044  0.026   0.0133  243 243 340 1   0   1   48.7014 -
12.5033    -48.5914    11.8148 
693 645 0.0016  0.0115  0.0057  266 266 372 1   0   1   -102.7752   
5.5421  102.9434    -4.9086 
693 776 0.0087  0.0604  0.0311  266 266 372 1   0   1   91.7552 -6.5921 
-91.0265    8.5263 
442 475 0.0041  0.0254  0.0146  266 266 372 1   0   1   -8.1229 8.7635  
8.1291  -10.2311 
442 343 0.0049  0.0323  0.0167  328 328 459 1   0   1   -31.8071    -





215 155 0.006   0.0301  0.0133  255 255 357 1   0   1   -56.7298    -
0.4607 56.9108 -0.0553 
215 309 0.0055  0.0333  0.016   243 243 340 1   0   1   37.2489 15.7121 
-37.1632    -16.8889 
215 179 0.0014  0.014   0.0087  356 356 499 1   0   1   -67.7347    -
5.988  67.7953 5.6641 
215 249 0.0035  0.018   0.008   212 212 297 1   0   1   32.0256 8.5466  
-31.9893    -9.2115 
849 850 0.01    0.0487  0.0233  212 212 297 1   0   1   91.4597 10.7646 
-90.5347    -8.3702 
642 711 0.0013  0.0137  0.0079  450 450 631 1   0   1   36.984  14.1062 
-36.9638    -14.6927 
804 834 0.0028  0.0177  0.0093  260 260 363 1   0   1   -40.701 17.7786 
40.7562 -18.3664 
804 763 0.0106  0.0571  0.0266  212 212 297 1   0   1   44.8139 -
15.6863    -44.5814    14.2442 
804 774 0.0092  0.0481  0.0198  212 212 297 1   0   1   55.1434 -
16.6313    -54.8439    16.193 
816 788 0.0047  0.0236  0.0105  233 255 326 1   0   1   -111.5499   
9.9373  112.133 -8.0752 
717 526 0.0137  0.0719  0.0296  212 212 297 1   0   1   -90.9974    
8.9589  92.1281 -6.0557 
526 491 0.0011  0.0064  0.003   212 212 297 1   0   1   -129.5381   -
8.0843 129.7178    8.82 
491 490 0.0012  0.0061  0.0028  193 214 271 1   0   1   -8.1433 -0.9367 
8.1441  0.6509 
491 77  0.0253  0.1347  0.0584  260 260 363 1   0   1   -119.0368   -
3.6188 122.501 15.7631 
491 562 0.014   0.0456  0.0223  193 193 270 1   0   1   33.5413 -0.0737 
-33.389 -1.7266 
491 553 0.0036  0.0177  0.0082  260 260 363 1   0   1   169.0764    -
4.112  -168.0815   8.1591 
538 528 0.0005  0.0035  0.002   266 266 372 1   0   1   -20.46  -20.23  
20.464  20.054 
851 852 0.0017  0.0082  0.0038  9999    9999    13999   1   0   1   
80.5987 9.3178  -80.4715    -9.0382 
851 850 0.0045  0.022   0.0105  9999    9999    13999   1   0   1   -
80.5987    -9.3178 80.9347 10.0302 
620 636 0.0028  0.0139  0.007   206 206 288 1   0   1   15.0355 6.8559  
-15.0279    -7.5338 
620 536 0.003   0.0174  0.0086  236 236 330 1   0   1   -25.0602    -
14.7336    25.0846 13.9917 
620 650 0.004   0.0397  0.0265  346 346 484 1   0   1   -32.7253    -
0.2822 32.7672 -2.0179 
713 636 0.0049  0.0286  0.0142  236 236 330 1   0   1   -23.9191    -
9.5203 23.9505 8.259 
713 680 0.0019  0.0108  0.0054  236 236 330 1   0   1   -52.1809    -
7.1397 52.2329 6.8866 
636 880 0   0.0421  0   0   0   0   1   0   1   47.3184 6.98    -
47.3184    -6.0367 
636 880 0   0.0421  0   0   0   0   1   0   1   47.3184 6.98    -
47.3184    -6.0367 
636 549 0.0042  0.0217  0.0108  206 206 288 1   0   1   -56.5595    -





636 549 0.0045  0.023   0.0114  206 206 288 1   0   1   -53.3533    -
6.3302 53.4802 5.8105 
636 666 0.0023  0.012   0.006   236 236 330 1   0   1   0.0023  9.7099  
0   -10.31 
636 318 0.0055  0.0536  0.0304  346 346 484 1   0   1   -45.4151    -
27.8316    45.5634 26.1213 
636 1067    0   0.1045  0   0   0   0   1   0   1   36.135  7.6005  -
36.135 -6.205 
636 1067    0   0.1045  0   0   0   0   1   0   1   36.135  7.6005  -
36.135 -6.205 
636 703 0.004   0.04    0.0241  346 346 484 1   0   1   -20.5038    
1.3268  20.5205 -3.6199 
542 559 0.0018  0.0103  0.0052  236 236 330 1   0   1   51.6149 -8.4498 
-51.5669    8.1908 
338 365 0.0023  0.0225  0.0124  346 346 484 1   0   1   -8.0082 6.4956  
8.0108  -7.7656 
325 365 0.0025  0.0142  0.0071  236 236 330 1   0   1   35.2299 9.5868  
-35.1979    -10.1471 
353 365 0.001   0.0057  0.0028  236 236 330 1   0   1   28.5471 9.8123  
-28.5383    -10.0547 
277 307 0.0025  0.0143  0.0074  236 236 330 1   0   1   33.3238 5.4168  
-33.2967    -6.0394 
880 885 0.0033  0.0747  0.058   92  92  129 1   0   1   11.5793 1.1681  
-11.5744    -6.9275 
880 883 0.0047  0.018   0.0027  150 150 210 1   0   1   5.8937  0.292   
-5.892  -0.5599 
880 884 0.0022  0.0129  0.0017  169 169 236 1   0   1   57.5819 13.2166 
-57.5062    -12.9451 
559 872 0   0.0496  0   150 150 210 1   0   1   48.3313 5.1945  -
48.3313    -4.0515 
559 872 0   0.0496  0   150 150 210 1   0   1   48.3313 5.1945  -
48.3313    -4.0515 
872 875 0.0049  0.0243  0.0031  206 206 288 1   0   1   24.3099 2.2903  
-24.2813    -2.4641 
872 875 0.0048  0.0223  0.0029  206 206 288 1   0   1   26.4508 2.1684  
-26.4176    -2.3098 
705 559 0.0027  0.025   0.0139  346 346 484 1   0   1   -41.6879    -
10.1389    41.7363 9.1672 
705 702 0.0012  0.0113  0.0062  346 346 484 1   0   1   -51.9921    -
7.5111 52.0246 7.1846 
365 344 0.0021  0.012   0.006   195 195 273 1   0   1   -25.8809    -
6.2876 25.8951 5.7423 
307 344 0.002   0.0087  0.0052  222 222 311 1   0   1   63.6944 10.0928 
-63.6151    -10.2923 
307 1060    0   0.3352  0   0   0   0   1   0   1   15.12   2.4391  -
15.12  -1.69 
307 1060    0   0.3352  0   0   0   0   1   0   1   15.12   2.4391  -
15.12  -1.69 
664 549 0.0052  0.0302  0.0152  236 236 330 1   0   1   -2.3    -18.24  
2.3159  16.7768 
549 635 0.0011  0.0111  0.0055  346 346 484 1   0   1   17.3729 18.0087 
-17.3661    -18.5045 
549 680 0.0026  0.0124  0.006   236 236 330 1   0   1   109.0586    





549 871 0   0.0522  0   0   0   0   1   0   1   33.4093 5.5704  -
33.4093    -4.9882 
549 871 0   0.0522  0   0   0   0   1   0   1   33.4093 5.5704  -
33.4093    -4.9882 
549 559 0.0045  0.0258  0.013   236 236 330 1   0   1   -27.2319    
10.6239 27.2699 -11.741 
549 558 0.0012  0.0067  0.0034  236 236 330 1   0   1   70.3441 -6.2857 
-70.2859    6.2609 
549 563 0.0028  0.016   0.008   236 236 330 1   0   1   -19.329 11.3914 
19.343  -12.1335 
635 669 0.0007  0.0075  0.0037  346 346 484 1   0   1   -75.0539    
6.1245  75.0927 -6.0881 
592 559 0.0012  0.0112  0.0059  346 346 484 1   0   1   -46.0161    -
7.2864 46.0415 6.9195 
559 575 0.0029  0.0206  0.0108  236 236 330 1   0   1   -6.5755 7.8126  
6.5787  -8.8956 
559 555 0.0011  0.006   0.0087  346 346 484 1   0   1   -5.6926 -4.4173 
5.6931  3.5278 
559 563 0.0017  0.01    0.005   236 236 330 1   0   1   39.4003 -
10.0556    -39.373 9.7035 
559 476 0.0019  0.0186  0.0094  405 405 567 1   0   1   -31.7185    -
16.874 31.7421 16.1379 
559 535 0.003   0.0172  0.0087  236 236 330 1   0   1   -35.6937    
6.1044  35.7322 -6.7755 
559 605 0.0018  0.0103  0.0052  0   0   0   1   0   1   40.7526 13.7696 
-40.72  -14.115 
559 605 0.0018  0.0103  0.0052  0   0   0   1   0   1   40.7526 13.7696 
-40.72  -14.115 
558 498 0.0028  0.0165  0.0083  236 236 330 1   0   1   -27.2041    -
20.9409    27.2357 20.2707 
498 536 0.0016  0.0095  0.0046  236 236 330 1   0   1   59.8162 20.0522 
-59.7546    -20.1617 
885 884 0.0008  0.0044  0.0006  169 169 236 1   0   1   -32.1479    -
4.6096 32.1562 4.5951 
370 369 0.0022  0.0065  0.0033  193 193 270 1   0   1   -5.82   1.32    
5.8208  -1.661 
431 460 0.0123  0.0562  0.0297  260 260 363 1   0   1   25.1626 0.1001  
-25.0876    -2.8442 
431 512 0.0035  0.0239  0.0117  328 328 459 1   0   1   79.6809 10.01   
-79.4641    -9.7441 
431 451 0.0069  0.033   0.0162  216 216 303 1   0   1   22.0668 -0.4759 
-22.0346    -1.0574 
431 348 0.0036  0.0227  0.0131  328 328 459 1   0   1   -144.9403   -
10.6442    145.6687    13.8599 
540 564 0.0031  0.0101  0.0051  193 193 270 1   0   1   8.8076  6.145   
-8.804  -6.6563 
540 512 0.0025  0.0166  0.0081  328 328 459 1   0   1   -70.6907    -
8.669  70.8141 8.6541 
540 539 0.0004  0.003   0.0014  328 328 459 1   0   1   36.9331 -3.7259 
-36.9278    3.6225 
470 460 0.0027  0.012   0.0065  260 260 363 1   0   1   -22.0547    -
2.8694 22.0676 2.2542 
435 423 0.0014  0.0087  0.0051  266 266 372 1   0   1   -7.4585 -4.2384 





435 517 0.0097  0.0663  0.0322  328 328 459 1   0   1   -10.1215    
1.6484  10.1322 -4.8874 
645 518 0.0079  0.0531  0.026   266 266 372 1   0   1   -126.5927   
12.9475 127.8618    -7.0562 
645 719 0.0102  0.0697  0.0339  324 328 454 1   0   1   -8.8607 4.5511  
8.8726  -7.883 
780 802 0.0018  0.0116  0.0065  328 328 459 1   0   1   73.2646 -0.5108 
-73.1681    0.4829 
780 711 0.002   0.02    0.0116  450 450 631 1   0   1   -31.0977    -
19.0378    31.1238 18.1327 
780 777 0.0005  0.0028  0.0016  266 266 372 1   0   1   -69.2769    
10.4886 69.3014 -10.5114 
37  638 0.0002  0.0151  0   1356    1356    1898    1.0126  0   1   
571.2573    131.2583    -570.5724   -79.5508 
679 706 0.0016  0.0108  0.0054  328 328 459 1   0   1   36.2165 6.4307  
-36.195 -6.8286 
679 681 0.0005  0.0032  0.0017  332 332 464 1   0   1   11.3822 0.3972  
-11.3815    -0.5644 
679 541 0.0017  0.0224  0.0123  518 518 726 1   0   1   -100.1987   -
18.6479    100.3736    19.7056 
99  95  0.0009  0.0091  0.0052  387 429 541 1   0   1   -30.52  -2.75   
30.5279 2.277 
334 423 0.0079  0.0495  0.0286  266 266 372 1   0   1   30.9225 0.1301  
-30.8495    -2.629 
334 113 0.0039  0.0265  0.0129  299 368 419 1   0   1   -220.0722   -
6.3697 221.8951    17.4029 
334 361 0.0009  0.006   0.0029  328 328 459 1   0   1   169.4597    
1.8596  -169.2104   -0.4979 
244 384 0.011   0.0553  0.0288  193 214 271 1   0   1   55.3482 2.4907  
-55.0269    -3.8895 
244 275 0.0038  0.0229  0.011   299 299 419 1   0   1   9.0798  3.5138  
-9.0762 -4.6506 
244 131 0.0162  0.0853  0.0381  260 260 363 1   0   1   -61.1202    -
5.1626 61.6957 4.1227 
244 232 0.0004  0.0046  0.0028  335 335 468 1   0   1   22.1    -2.4747 
-22.0982    2.201 
244 231 0.0038  0.026   0.0128  328 328 459 1   0   1   -36.9905    -
7.3341 37.0414 6.3288 
327 276 0.0101  0.0454  0.0248  260 260 363 1   0   1   -37.496 -0.8875 
37.6317 -1.1062 
327 376 0.0081  0.0505  0.0292  279 279 390 1   0   1   15.916  3.9075  
-15.8941    -6.8143 
384 400 0.0011  0.005   0.0027  260 260 363 1   0   1   35.2869 1.7595  
-35.2737    -1.9797 
225 231 0.0041  0.0282  0.0137  328 328 459 1   0   1   53.653  4.6384  
-53.5414    -5.3288 
271 270 0.0002  0.001   0.0005  260 260 363 1   0   1   10.8988 -7.9829 
-10.8984    7.9313 
276 262 0.0041  0.0269  0.014   328 328 459 1   0   1   -79.0005    
3.6885  79.2441 -3.5686 
276 275 0.007   0.043   0.0208  299 299 419 1   0   1   28.6888 -3.3723 
-28.6338    1.5206 
376 424 0.0103  0.0639  0.0369  328 328 459 1   0   1   125.9473    -





424 482 0.0069  0.0451  0.0236  328 328 459 1   0   1   52.5518 -2.342  
-52.3674    1.1143 
424 369 0.0051  0.0318  0.0184  328 328 459 1   0   1   10.9244 -
12.5344    -10.9119    10.7044 
424 454 0.0044  0.0288  0.0151  328 328 459 1   0   1   51.8536 -2.3977 
-51.739 1.589 
346 312 0.0022  0.014   0.0079  328 328 459 1   0   1   -144.4243   
12.9858 144.8688    -10.9812 
184 251 0.0089  0.0601  0.0296  328 328 459 1   0   1   133.534 -
10.0616    -132.0312   17.0817 
184 152 0.0012  0.0145  0.0086  518 518 726 1   0   1   -208.0585   
11.8906 208.5501    -6.8629 
184 242 0.0057  0.0411  0.02    328 328 459 1   0   1   129.7818    -
14.249 -128.867    18.7257 
184 312 0.0055  0.0355  0.0194  328 328 459 1   0   1   159.0716    
1.1807  -157.7588   5.2512 
123 77  0.0291  0.195   0.0981  328 328 459 1   0   1   -18.664 -
13.3819    18.7756 3.3342 
123 183 0.0056  0.0384  0.0178  328 328 459 1   0   1   16.904  12.9519 
-16.8791    -14.6899 
467 419 0.0017  0.0119  0.0055  328 328 459 1   0   1   -40.8984    -
15.6581    40.9299 15.3107 
467 528 0.0048  0.0302  0.0171  266 266 373 1   0   1   55.4828 4.4684  
-55.338 -5.3121 
467 480 0.002   0.0127  0.0073  266 266 372 1   0   1   9.7619  1.6406  
-9.76   -2.38 
404 419 0.0004  0.0028  0.0013  328 328 459 1   0   1   59.0042 15.5266 
-58.9899    -15.5607 
404 364 0.0011  0.0079  0.0037  258 286 361 1   0   1   -112.3242   -
17.6966    112.4614    18.297 
444 496 0.0042  0.0266  0.0151  327 327 458 1   0   1   -27.0525    
11.7122 27.0887 -13.0359 
444 436 0.0007  0.0045  0.0026  327 327 458 1   0   1   23.3525 -
11.7722    -23.3478    11.5339 
251 258 0.0037  0.0257  0.0129  328 328 459 1   0   1   106.0012    -
11.8317    -105.602    13.2469 
233 248 0.0081  0.0618  0.0284  327 327 458 1   0   1   -35.8423    
2.359   35.9417 -4.6107 
233 235 0.004   0.0278  0.0137  328 328 459 1   0   1   32.2323 -2.449  
-32.193 1.2725 
337 398 0.008   0.051   0.0289  327 327 458 1   0   1   -10.6604    
7.7365  10.6756 -10.641 
337 269 0.0093  0.0577  0.0334  328 328 459 1   0   1   -4.6517 -8.4422 
4.6576  4.9825 
337 335 0.0015  0.0144  0.0075  407 407 570 1   0   1   0   -0.7819 0   
0 
247 237 0.0036  0.0244  0.012   224 224 314 1   0   1   48.9203 -7.098  
-48.837 6.3982 
247 256 0.0032  0.0216  0.0113  223 223 312 1   0   1   -89.2244    
16.4113 89.4751 -15.909 
247 235 0.0094  0.0656  0.0324  328 328 459 1   0   1   -28.2119    -
0.6607 28.283  -2.2625 






247 209 0.0083  0.0578  0.0282  328 328 459 1   0   1   36.2353 -8.948  
-36.1274    6.7244 
212 237 0.0069  0.0431  0.0248  233 255 326 1   0   1   -29.8156    
5.7379  29.877  -7.9682 
212 207 0.0107  0.0458  0.0257  212 212 297 1   0   1   -8.1259 -1.0796 
8.1326  -1.6046 
212 204 0.0039  0.0188  0.0088  168 168 235 1   0   1   19.7734 -6.1488 
-19.7577    5.2957 
212 1265    0.0061  0.3157  0   0   0   0   1   0   1   8.8682  1.7206  
-8.8634 -1.4764 
105 98  0.0041  0.0206  0.0091  260 260 363 1   0   1   -38.7809    -
2.9    38.8372 2.1804 
688 681 0.0064  0.0421  0.0219  328 328 459 1   0   1   -4.92   -0.82   
4.9215  -1.3756 
429 400 0.0034  0.0153  0.0081  260 260 363 1   0   1   -23.3457    -
2.2683 23.3637 1.5097 
490 487 0.0032  0.0117  0.0053  216 216 303 1   0   1   -11.5241    -
1.2309 11.5282 0.6971 
94  92  0.0011  0.0071  0.0038  266 266 372 1   0   1   -46.96  1.08    
46.9825 -1.345 
107 348 0.0073  0.0471  0.0252  328 328 459 1   0   1   164.0045    
24.2076 -162.1787   -15.1499 
107 85  0.0013  0.0128  0.0066  387 411 541 1   0   1   -186.1245   -
27.9876    186.5423    31.3703 
108 77  0.0111  0.0725  0.0377  328 328 459 1   0   1   -68.9563    -
8.6167 69.4426 7.6122 
77  104 0.0063  0.0362  0.0178  212 212 297 1   0   1   46.6747 32.563  
-46.4892    -33.4685 
77  109 0.0117  0.0677  0.0348  243 243 340 1   0   1   20.9212 22.028  
-20.8156    -25.259 
77  109 0.0105  0.0681  0.0355  266 266 372 1   0   1   20.4227 22.2934 
-20.3285    -25.6017 
77  124 0.0147  0.0838  0.0418  212 212 297 1   0   1   42.8527 21.3851 
-42.5385    -24.1793 
77  788 0.0434  0.162   0.0724  193 193 270 1   0   1   124.7681    
6.8452  -118.703    8.0452 
77  81  0.0026  0.0127  0.0056  260 260 363 1   0   1   85.7587 5.0247  
-85.5876    -4.8163 
77  98  0.0101  0.0498  0.0237  243 243 340 1   0   1   72.8675 3.9304  
-72.3872    -4.2004 
77  250 0.0128  0.0762  0.0367  243 243 340 1   0   1   137.5593    
15.1328 -135.3677   -6.1116 
77  1228    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
77  1226    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
77  1229    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
77  1227    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
77  126 0.0105  0.0575  0.0281  212 212 297 1   0   1   37.9159 30.0298 
-37.6879    -31.8745 
77  85  0.0008  0.0072  0.0038  411 411 575 1   0   1   201.4816    
37.0886 -201.1823   -34.8203 
141 128 0.0014  0.0079  0.004   212 212 297 1   0   1   25.2759 -
32.1929    -25.2542    31.8848 
200 170 0.0005  0.0041  0.0072  837 837 1171    1   0   1   -187.8271   





196 264 0.0036  0.0177  0.0078  258 260 361 1   0   1   127.6935    -
0.2045 -127.1365   2.1243 
196 304 0.0052  0.0257  0.0115  258 286 361 1   0   1   -42.5769    
32.8314 42.7216 -33.3216 
196 124 0.0056  0.0292  0.012   212 212 297 1   0   1   -34.7552    -
24.0086    34.8485 23.2193 
196 413 0.0314  0.1033  0.0427  193 193 270 1   0   1   98.8368 -9.032  
-95.9127    14.2309 
264 389 0.0235  0.0785  0.0328  193 193 270 1   0   1   95.9265 -
13.4543    -93.8265    17.0748 
304 299 0.001   0.0061  0.003   260 260 363 1   0   1   -114.9416   
9.7316  115.0694    -9.2645 
159 303 0.0064  0.0312  0.0145  224 224 314 1   0   1   101.1582    -
3.814  -100.5239   5.4152 
159 111 0.0015  0.0142  0.0085  336 336 470 1   0   1   -46.0632    -
25.9718    46.1035 25.4708 
159 1034    0.0024  0.098   0   150 150 210 1.057   0   1   55.8677 
25.3478 -55.77  -21.36 
238 286 0.0029  0.0248  0.0147  356 356 499 1   0   1   -72.2069    
9.063   72.3546 -9.3336 
238 136 0.0041  0.0304  0.0172  356 356 499 1   0   1   55.5169 -13.633 
-55.3894    12.7814 
106 70  0.002   0.025   0.015   518 518 726 1   0   1   -202.7013   -
57.1481    203.5458    66.1033 
106 132 0.0019  0.0114  0.006   456 456 638 1   0   1   74.3867 19.6102 
-74.2792    -19.592 
106 136 0.003   0.0179  0.0094  336 336 470 1   0   1   -49.1155    
12.5578 49.1894 -13.1014 
303 621 0.0174  0.086   0.0404  212 212 297 1   0   1   118.3876    -
1.9507 -116.0046   9.6571 
169 150 0.0003  0.0019  0.001   328 328 459 1   0   1   -112.08 -35 
112.1189    35.1403 
286 358 0.0033  0.0212  0.0105  259 259 363 1   0   1   144.7126    
4.7791  -144.0489   -1.6048 
286 259 0.001   0.0125  0.0071  518 518 726 1   0   1   -123.9923   -
15.1444    124.1418    16.2709 
329 506 0.0044  0.0221  0.0098  260 298 363 1   0   1   53.6103 31.3662 
-53.4437    -31.5276 
329 72  0.0081  0.0406  0.0179  212 212 297 1   0   1   -108.5624   -
63.2573    109.7976    67.546 
506 543 0.0071  0.0356  0.0157  212 212 297 1   0   1   10.4726 4.6123  
-10.4628    -6.1433 
506 494 0.0079  0.0393  0.0174  212 212 297 1   0   1   -95.6717    
15.1982 96.4085 -13.2917 
70  93  0.0045  0.0447  0.0245  450 450 631 1   0   1   85.0046 34.963  
-84.651 -34.0669 
70  111 0.003   0.03    0.0165  450 450 631 1   0   1   114.0132    
65.3211 -113.5335   -62.2808 
70  193 0.0048  0.0515  0.027   445 445 623 1   0   1   -96.1279    
40.2074 96.6125 -37.901 
845 790 0.0062  0.0299  0.0143  212 212 297 1   0   1   -49.1487    
1.4316  49.3043 -2.0636 
845 848 0.0054  0.0254  0.0127  260 260 363 1   0   1   24.1854 6.2759  





589 683 0.0084  0.0428  0.0189  212 212 297 1   0   1   54.6828 9.3143  
-54.4177    -9.8013 
589 516 0.0048  0.0246  0.0108  212 212 297 1   0   1   -73.8028    -
13.5443    74.0776 13.8859 
584 522 0.0056  0.0274  0.0125  223 223 312 1   0   1   -59.5422    -
5.647  59.742  5.3678 
584 775 0.0044  0.0482  0.0904  335 335 468 1   0   1   109.2621    -
1.6824 -108.7368   -1.5656 
584 577 0.0014  0.0107  0.0059  328 328 459 1   0   1   -45.5034    
7.2296  45.5332 -7.5924 
584 543 0.0083  0.0432  0.0195  212 212 297 1   0   1   6.6728  -5.8082 
-6.6672 3.8833 
584 421 0.0132  0.0936  0.0474  335 335 468 1   0   1   -61.0902    -
5.5417 61.5838 4.2389 
584 609 0.002   0.0179  0.0093  279 279 391 1   0   1   49.2009 10.9897 
-49.1499    -11.461 
648 602 0.0056  0.0352  0.0164  349 382 488 1   0   1   -91.1712    -
4.9307 91.6481 6.3124 
648 734 0.003   0.0152  0.0067  212 212 297 1   0   1   73.2231 1.3267  
-73.0586    -1.1469 
648 633 0.0022  0.0192  0.0102  328 328 459 1   0   1   -31.5819    -
11.776 31.6072 10.9962 
285 257 0.0034  0.0166  0.0077  212 212 297 1   0   1   -51.3441    -
5.3894 51.433  5.0373 
186 132 0.0027  0.0157  0.0083  387 429 542 1   0   1   -52.2896    -
16.5051    52.3678 16.0992 
93  96  0.0005  0.0029  0.0017  328 328 459 1   0   1   -31.5143    
31.6256 31.5238 -31.7485 
852 853 0.0055  0.0266  0.013   212 212 297 1   0   1   71.6015 12.4682 
-71.269 -11.9898 
493 453 0.0108  0.0654  0.0304  224 224 314 1   0   1   15.3299 -1.4295 
-15.305 -1.5137 
493 634 0.0078  0.0483  0.028   266 266 372 1   0   1   30.5444 14.8803 
-30.4527    -17.1384 
493 284 0.0191  0.122   0.0667  233 243 326 1   0   1   -8.8556 -
12.2126    8.8848  5.5159 
843 807 0.0032  0.0199  0.0115  266 266 372 1   0   1   -45.6232    -
7.883  45.6954 7.2396 
310 336 0.0212  0.0696  0.0314  158 158 221 1   0   1   -24.0713    
5.0998  24.201  -7.8791 
310 406 0.0238  0.0511  0.0214  150 150 209 1   0   1   26.4938 -0.818  
-26.33  -1 
310 395 0.0227  0.0487  0.0204  150 150 209 1   0   1   55.073  -0.6973 
-54.3981    0.0891 
453 389 0.023   0.0832  0.0365  193 193 270 1   0   1   -80.7761    
18.4614 82.3465 -16.5048 
453 272 0.0164  0.1081  0.0549  224 224 314 1   0   1   -21.9818    -
12.6547    22.0755 7.6139 
453 425 0.0087  0.0527  0.0249  223 223 312 1   0   1   36.9142 -1.2925 
-36.7976    -0.5233 
453 662 0.0102  0.0469  0.0244  260 260 363 1   0   1   53.1763 13.4071 
-52.8709    -14.453 
527 500 0.0018  0.0115  0.006   298 298 417 1   0   1   -60.4975    





527 544 0.0061  0.0398  0.0208  328 328 459 1   0   1   23.7775 -
11.6269    -23.7362    9.8105 
744 759 0.0035  0.0173  0.0078  167 167 234 1   0   1   14.3405 0.3931  
-14.3332    -1.1221 
744 651 0.0108  0.0536  0.0238  260 260 363 1   0   1   -22.7805    -
3.2931 22.8381 1.2334 
336 280 0.0102  0.063   0.029   224 224 314 1   0   1   -27.0424    -
7.2659 27.1188 4.7566 
414 300 0.0052  0.0329  0.0161  243 243 340 1   0   1   -14.7383    -
5.7133 14.751  4.2032 
414 586 0.0079  0.048   0.0221  243 243 340 1   0   1   -1.8617 4.5233  
1.8645  -6.6787 
588 586 0.0022  0.0132  0.006   243 243 340 1   0   1   66.7344 3.7812  
-66.6345    -3.7713 
588 901 0.0039  0.1482  0   100 100 140 1   0   1   62.5956 6.0882  -
62.4389    -0.1337 
650 652 0.0008  0.0078  0.0059  346 346 484 1   0   1   -71.3072    
1.4679  71.3469 -1.6866 
511 210 0.0144  0.0876  0.0408  243 282 340 1   0   1   -61.1969    -
17.0196    61.7635 16.255 
366 561 0.0055  0.0361  0.0202  407 407 570 1   0   1   72.3317 23.3804 
-72.0069    -23.2161 
366 360 0.0002  0.0013  0.0007  407 407 570 1   0   1   -100.3917   -
26.3504    100.4136    26.4232 
459 479 0.0004  0.0037  0.0035  335 335 468 1   0   1   -73.6736    
13.6694 73.6959 -13.8136 
459 497 0.0038  0.023   0.0107  243 243 340 1   0   1   8.1859  0.9023  
-8.1833 -1.9601 
459 507 0.0031  0.0229  0.0116  425 425 595 1   0   1   26.2727 6.1658  
-26.25  -7.16 
459 907 0.0025  0.1789  0   100 100 140 1   0   1   29.8361 5.3127  -
29.8132    -3.6763 
459 1240    0.0022  0.0588  0   100 100 140 1   0   1   39.7497 5.5791  
-39.7144    -4.6356 
459 1243    0.0005  0.0789  0   75  75  105 1   0   1   35.7924 5.857   
-35.7859    -4.8234 
459 516 0.0027  0.014   0.0062  212 212 297 1   0   1   86.2957 16.7351 
-86.0876    -16.2759 
762 772 0.0009  0.0061  0.0028  328 349 459 1   0   1   92.9573 16.9621 
-92.8727    -16.6539 
762 709 0.0017  0.0117  0.0055  328 349 459 1   0   1   -133.1673   -
25.0921    133.4957    26.8269 
427 313 0.0027  0.016   0.0083  425 425 595 1   0   1   -31.7117    -
31.3923    31.7641 30.8584 
427 686 0.0098  0.048   0.022   212 212 297 1   0   1   -6.6783 20.8923 
6.7295  -22.8457 
716 805 0.0186  0.0924  0.0409  193 212 271 1   0   1   23.0654 10.3481 
-22.9371    -13.7105 
716 727 0.005   0.0249  0.011   260 330 363 1   0   1   78.3976 -6.1149 
-78.0866    6.5732 
716 670 0.0038  0.0272  0.0234  335 335 468 1   0   1   34.3388 -
19.1271    -34.2813    17.2053 






716 1281    0.0013  0.0804  0   168 168 235 1   0   1   52.1967 2.4714  
-52.161 -0.2613 
726 686 0.0021  0.0103  0.0045  212 212 297 1   0   1   19.6966 -
20.6675    -19.6795    20.3057 
726 727 0   0.0001  0   260 330 363 1   0   1   -63.6166    13.6675 
63.6166 -13.6632 
827 809 0.0048  0.0229  0.0114  212 212 297 1   0   1   -24.8179    -
16.2381    24.8614 15.3558 
767 655 0.0028  0.0246  0.013   328 328 459 1   0   1   -13.3879    -
18.4735    13.4027 17.3717 
767 809 0.0168  0.0833  0.0368  207 207 290 1   0   1   -61.0242    
1.4177  61.6896 -1.6215 
767 812 0.0014  0.0097  0.0051  328 328 459 1   0   1   71.9237 33.5208 
-71.83  -33.35 
767 752 0.0014  0.0097  0.0051  266 266 372 1   0   1   112.7813    
14.829  -112.589    -13.9763 
655 598 0.009   0.0568  0.0318  328 328 459 1   0   1   22.7271 -
16.6773    -22.6565    14.0727 
655 765 0.0056  0.0612  0.0463  413 413 579 1   0   1   -148.6562   -
0.7932 149.9557    10.5311 
655 653 0.0006  0.0053  0.0029  328 328 459 1   0   1   19.5964 -
26.8512    -19.5895    26.6357 
714 646 0.0035  0.0216  0.0123  328 328 459 1   0   1   -23.5792    -
20.2913    23.6144 19.3443 
598 582 0.001   0.0065  0.0037  328 328 459 1   0   1   -3.1935 -
16.3427    3.1963  16.0032 
300 533 0.0016  0.0199  0.0118  518 518 726 1   0   1   231.9684    
50.0856 -231.0576   -39.9114 
300 485 0.0014  0.0113  0.0146  518 518 726 1   0   1   234.4853    
43.8303 -233.68 -38.7647 
836 815 0.0072  0.0348  0.0162  212 212 297 1   0   1   4.0994  -5.2081 
-4.0966 3.696 
836 832 0.006   0.0293  0.0139  212 212 297 1   0   1   -13.7194    -
0.1619 13.7315 -1.0877 
815 728 0.0105  0.0678  0.0355  328 328 459 1   0   1   -35.8934    -
13.806 36.0532 11.4465 
821 806 0.0018  0.0119  0.0062  171 171 239 1   0   1   -0.0955 -6.4473 
0.0962  5.8665 
821 832 0.0021  0.0099  0.0047  212 212 297 1   0   1   32.1446 2.5784  
-32.1215    -2.9123 
821 823 0.0008  0.0069  0.0081  336 336 470 1   0   1   -100.6282   -
0.2139 100.7141    0.1891 
821 824 0.0051  0.033   0.0174  224 224 314 1   0   1   13.4209 -1.0653 
-13.4112    -0.5128 
821 255 0.0256  0.1516  0.075   224 224 314 1   0   1   -32.5818    -
15.9019    32.9112 10.5597 
806 791 0.0013  0.0084  0.0044  266 266 372 1   0   1   -13.1762    -
12.4265    13.1807 12.0387 
644 753 0.0092  0.034   0.0151  177 177 248 1   0   1   22.2425 8.7215  
-22.1866    -9.9599 
644 597 0.0044  0.0186  0.0083  177 177 248 1   0   1   -22.2425    -
8.7215 22.2682 8.0299 
554 144 0.0134  0.078   0.0398  243 243 340 1   0   1   -56.9231    -





554 791 0.0091  0.0613  0.0297  243 243 340 1   0   1   26.9943 11.2275 
-26.9107    -13.5087 
381 382 0   0.0001  0   299 323 419 1   0   1   -44.0138    -13.713 
44.0138 13.7151 
381 388 0.0057  0.022   0.0099  177 207 248 1   0   1   -40.6317    
1.2901  40.7269 -1.904 
381 477 0.0066  0.0253  0.0116  177 177 248 1   0   1   52.6955 4.6929  
-52.5084    -5.1183 
323 144 0.0015  0.0148  0.0085  446 446 625 1   0   1   -142.4548   -
46.9615    142.7942    49.4589 
323 379 0.0038  0.0347  0.0198  266 266 372 1   0   1   -15.1269    -
2.5886 15.1358 0.702 
323 360 0.0009  0.0059  0.0033  407 407 570 1   0   1   100.5117    
26.74   -100.4136   -26.4232 
144 243 0.0007  0.0071  0.0113  407 440 570 1   0   1   169.9222    
48.8816 -169.7054   -47.8197 
144 696 0.0134  0.0786  0.0404  243 282 340 1   0   1   102.019 31.4164 
-100.4913   -26.3933 
144 283 0.0033  0.0193  0.0097  299 344 419 1   0   1   82.8499 17.1997 
-82.6156    -16.8046 
144 333 0.0063  0.0407  0.021   407 407 570 1   0   1   55.7267 10.5762 
-55.5248    -11.3781 
144 1234    0.0006  -0.0209 0   0   0   0   1   0   1   0   0   0   0 
144 1235    0.0006  -0.0209 0   0   0   0   1   0   1   0   0   0   0 
144 156 0.0022  0.0147  0.0077  303 324 424 1   0   1   5.6809  2.8081  
-5.68   -3.58 
144 354 0.0021  0.0178  0.0098  407 407 570 1   0   1   166.5866    
44.1678 -165.9688   -39.9112 
144 255 0.004   0.0235  0.0117  243 243 340 1   0   1   53.7419 12.1215 
-53.6212    -12.5897 
144 143 0.0001  0.0014  0.0008  450 450 631 1   0   1   0   -0.0809 0   
0 
345 250 0.0064  0.0384  0.0185  243 243 340 1   0   1   -105.9777   -
8.5089 106.6656    10.6736 
503 582 0.0058  0.0375  0.0198  328 328 459 1   0   1   19.9152 15.2038 
-19.8763    -16.8832 
503 333 0.0059  0.0384  0.0201  407 407 570 1   0   1   -36.9558    -
11.776 37.0448 10.3681 
503 551 0.0044  0.027   0.0156  328 328 459 1   0   1   44.9477 13.4692 
-44.8482    -14.3815 
761 770 0.0033  0.0396  0.0324  418 418 586 1   0   1   73.1898 3.4106  
-73.0048    -4.2859 
761 981 0.0022  0.0956  0   150 150 210 0.98    0   1   76.8865 23.8846 
-76.7437    -17.6823 
761 789 0.0027  0.0286  0.0231  465 499 651 1   0   1   -76.0305    
8.6604  76.1958 -9.1244 
818 809 0.0005  0.0055  0.0041  458 495 641 1   0   1   -136.3331   -
9.0421 136.4305    9.7196 
818 789 0.0045  0.0468  0.0377  458 495 641 1   0   1   81.9731 -8.0979 
-81.6558    7.7844 
770 768 0.0025  0.0182  0.0295  518 518 726 1   0   1   7.2525  9.5796  
-7.2479 -12.3475 
770 787 0.0008  0.0077  0.0072  413 413 579 1   0   1   -44.1007    





770 581 0.0025  0.0216  0.0119  349 382 488 1   0   1   -92.3847    -
25.1924    92.6249 26.1253 
770 925 0.0013  0.0462  0   300 300 420 0.98    0   1   110.1925    
10.236  -110.0318   -4.526 
770 925 0.0011  0.0445  0   300 300 420 0.98    0   1   114.3754    
11.0189 -114.2289   -5.0897 
770 757 0.0045  0.0299  0.0167  328 438 459 1   0   1   -14.3202    -
4.7972 14.3306 3.2743 
721 695 0.0105  0.0239  0.0372  247 247 346 1   0   1   -0.1796 -2.8123 
0.1797  -0.7357 
721 684 0.0012  0.0108  0.0153  518 518 726 1   0   1   -57.8566    -
26.123 57.9069 25.1108 
721 243 0.0044  0.0412  0.0729  413 413 579 1   0   1   -126.9735   -
44.6008    127.7954    45.1697 
721 735 0.0012  0.0058  0.0029  260 260 363 1   0   1   -17.7797    
15.5659 17.7867 -15.808 
721 1275    0.0007  0.0515  0   300 300 420 0.98    0   1   127.9387    
27.5192 -127.818    -18.6365 
721 1273    0.0007  0.0516  0   300 300 420 0.98    0   1   127.7032    
27.4616 -127.583    -18.5945 
721 731 0.0036  0.0204  0.0094  260 260 363 1   0   1   -52.8526    
2.9894  52.9585 -3.2868 
695 768 0.0017  0.013   0.0189  518 518 726 1   0   1   113.582 11.2759 
-113.3495   -11.2948 
695 533 0.001   0.0129  0.0078  518 518 726 1   0   1   -172.9963   -
27.2956    173.3176    30.6914 
695 712 0.0008  0.0053  0.0095  446 446 625 1   0   1   57.3269 10.1453 
-57.2984    -10.862 
695 1268    0.0009  0.051   0   300 300 420 0.98    0   1   114.6887    
23.431  -114.5645   -16.3967 
695 1269    0.001   0.0543  0   300 300 420 0.98    0   1   106.428 
21.9476 -106.3091   -15.4933 
695 685 0.0072  0.0367  0.0162  212 212 297 1   0   1   -17.4109    -
9.203  17.4391 7.7942 
698 748 0.0026  0.0145  0.0079  260 260 363 1   0   1   105.6112    
7.7178  -105.3069   -6.7749 
698 724 0.0019  0.0112  0.0061  299 299 419 1   0   1   23.5016 1.0016  
-23.4906    -1.5212 
698 795 0.0024  0.0122  0.0056  257 257 360 1   0   1   41.5155 42.2862 
-41.427 -42.3696 
698 485 0.0019  0.0111  0.0217  518 518 726 1   0   1   -199.9232   -
36.2202    200.74  38.8947 
698 928 0.0019  0.0601  0   250 250 350 1   0   1   104.5453    5.8595  
-104.328    1.0149 
698 928 0.0015  0.0578  0   250 250 350 1   0   1   108.6869    6.7087  
-108.5014   0.4416 
382 283 0.003   0.0174  0.0089  299 344 419 1   0   1   -64.0338    -
16.1751    64.1656 16.0546 
638 704 0.0016  0.0092  0.0047  299 299 419 1   0   1   117.3233    
19.7362 -117.0895   -18.8456 
638 772 0.0031  0.0301  0.0174  450 450 631 1   0   1   120.1296    
27.3479 -119.6426   -24.2856 
638 658 0.0004  0.0049  0.003   518 518 726 1   0   1   154.4008    





638 709 0.0005  0.0062  0.0037  518 518 726 1   0   1   240.229 52.1471 
-239.9171   -48.6372 
638 514 0.0025  0.0156  0.0304  518 518 726 1   0   1   -61.5103    -
37.0833    61.6406 34.9284 
787 814 0.0036  0.0374  0.0331  418 418 586 1   0   1   -113.6177   
5.483   114.1082    -3.5435 
654 472 0.0033  0.032   0.0196  328 438 459 1   0   1   -111.2956   -
21.4195    111.7328    23.7431 
654 757 0.0032  0.0212  0.0118  328 438 459 1   0   1   70.8356 15.7895 
-70.6606    -15.7643 
748 735 0.0017  0.0096  0.0057  260 260 363 1   0   1   33.5369 -
12.5751    -33.5141    12.1615 
398 426 0.0023  0.0146  0.0083  327 327 458 1   0   1   -14.5356    
10.651  14.5431 -11.4618 
684 637 0.0008  0.0068  0.0062  465 465 651 1   0   1   -121.7469   -
22.7008    121.8745    23.1886 
148 147 0.0001  0.0006  0.0003  223 223 312 1   0   1   -64.1033    -
6.7138 64.1073 6.7068 
148 905 0   0.1116  0   0   0   0   1   0   1   64.1033 6.7138  -
64.1033    -2.236 
577 341 0.0115  0.0795  0.0397  243 243 340 1   0   1   -72.4932    -
0.7676 73.0975 0.9381 
724 704 0.0017  0.0103  0.0057  299 299 419 1   0   1   -51.4494    -
13.5688    51.4995 13.3256 
128 126 0.0002  0.0014  0.0007  212 212 297 1   0   1   7.0542  -
33.4748    -7.0521 33.4145 
772 792 0.004   0.02    0.0088  260 260 363 1   0   1   84.3229 19.8899 
-84.0049    -19.126 
772 1042    0.005   0.25    0   0   0   0   1   0   1   30.7824 6.6297  
-30.73  -4.01 
786 810 0.0015  0.0088  0.0045  255 255 357 1   0   1   -37.1427    
14.2029 37.1685 -14.4662 
786 796 0.001   0.0049  0.0022  224 224 314 1   0   1   27.6688 5.4024  
-27.6602    -5.5629 
786 792 0.0036  0.018   0.0079  260 260 363 1   0   1   -64.7449    -
13.1184    64.9149 13.236 
810 820 0.0065  0.0379  0.0194  243 243 340 1   0   1   -97.6685    
3.5962  98.3433 -1.4587 
807 672 0.0052  0.0313  0.0162  299 323 419 1   0   1   -184.3321   -
11.3105    186.1927    20.9429 
807 820 0.0094  0.0548  0.0282  243 243 340 1   0   1   110.5301    
2.51    -109.3233   1.8687 
807 842 0.0049  0.0311  0.0162  299 323 419 1   0   1   93.1888 4.2129  
-92.7409    -2.9042 
807 1028    0.002   0.0735  0   200 200 280 0.9937  0   1   7.6813  
1.2161  -7.68   -1.17 
838 829 0.002   0.0138  0.0072  328 328 459 1   0   1   -129.8807   
4.1274  130.2388    -2.337 
838 736 0.0047  0.0318  0.0168  328 328 459 1   0   1   -135.3809   -
13.9865    136.3029    18.6207 
621 628 0.017   0.0839  0.0394  207 207 289 1   0   1   20.9477 -5.9811 
-20.8697    2.4553 
621 643 0.0035  0.0225  0.0117  328 328 459 1   0   1   55.3633 -6.6694 





621 1279    0.0019  0.1056  0   158 158 221 1   0   1   39.6935 2.9934  
-39.6632    -1.3075 
628 799 0.0156  0.0763  0.0343  193 212 271 1   0   1   54.7631 2.2154  
-54.2893    -3.2657 
628 661 0   0.0193  0   465 510 651 1   0   1   -179.386    2.7289  
179.386 3.5303 
628 1033    0.0021  0.1019  0   150 150 210 1   0   1   58.4969 14.5058 
-58.42  -10.7764 
847 842 0.0042  0.0282  0.0137  328 328 459 1   0   1   -92.3566    -
1.6074 92.7409 2.9042 
847 846 0.0026  0.0165  0.0093  266 266 372 1   0   1   61.2366 -5.5826 
-61.1313    5.3845 
797 794 0.017   0.0856  0.0379  193 214 271 1   0   1   -34.0933    -
3.5508 34.3064 1.0692 
797 796 0.0111  0.0562  0.0249  260 260 363 1   0   1   8.6433  5.0508  
-8.6298 -7.2871 
753 794 0.0137  0.0512  0.0228  177 177 248 1   0   1   -9.8234 7.4499  
9.8478  -9.5217 
825 794 0.0076  0.0369  0.0171  260 260 363 1   0   1   -14.3622    -
3.6089 14.3795 2.0794 
825 824 0.004   0.0259  0.0137  328 328 459 1   0   1   -8.9278 -1.6711 
8.9312  0.4028 
794 663 0.0292  0.1422  0.0654  193 212 271 1   0   1   -66.1281    -
0.2716 67.4809 0.543 
794 813 0.0045  0.03    0.0147  328 328 459 1   0   1   36.4882 15.5858 
-36.4122    -16.4599 
794 771 0.0188  0.0694  0.0312  177 177 248 1   0   1   -58.1811    
4.4288  58.861  -4.8935 
794 1280    0.0058  0.2264  0   0   0   0   1   0   1   31.7473 -10.91  
-31.6782    13.608 
817 813 0.0012  0.0073  0.0043  328 328 459 1   0   1   -7.87   -2.23   
7.8709  1.8342 
817 1201    0.0308  0.8828  0   0   0   0   1   0   1   0   0   0   0 
817 1201    0.0308  0.8828  0   0   0   0   1   0   1   0   0   0   0 
819 813 0.0019  0.0129  0.0063  328 328 459 1   0   1   -28.5203    -
15.0684    28.5414 14.6257 
819 826 0.0032  0.0199  0.0113  328 328 459 1   0   1   -10.9897    -
4.8816 10.9946 3.8618 
831 826 0.0003  0.0017  0.001   328 328 459 1   0   1   30.9378 -6.9829 
-30.9346    6.9082 
831 846 0.0054  0.0334  0.0194  266 266 372 1   0   1   -45.6378    
5.7429  45.7613 -6.7845 
672 626 0.0009  0.0055  0.01    518 518 725 1   0   1   -207.5127   -
19.4029    207.9106    20.8495 
833 795 0.0022  0.0115  0.0052  257 257 360 1   0   1   10.7856 -
20.8048    -10.773 20.3796 
799 781 0.0115  0.0595  0.0244  212 212 297 1   0   1   27.8693 -9.3143 
-27.7695    7.4564 
218 172 0.0026  0.0183  0.008   233 255 326 1   0   1   -34.5337    -
1.0883 34.5631 0.4501 
171 172 0.0001  0.001   0.0005  328 328 459 1   0   1   34.5642 0.4085  
-34.5631    -0.4501 
301 375 0.0023  0.0312  0.0162  518 518 726 1   0   1   116.9367    





301 375 0.0017  0.0235  0.0126  518 518 726 1   0   1   155.2514    
11.285  -154.8583   -7.1652 
301 326 0.0062  0.0443  0.0213  328 328 459 1   0   1   45.1688 -6.5891 
-45.0464    5.2312 
375 362 0.0016  0.0216  0.0114  401 401 561 1   0   1   -42.382 -7.1281 
42.4104 6.3239 
375 367 0.0013  0.0179  0.0094  413 413 579 1   0   1   -43.5915    -
6.7118 43.6157 6.0679 
375 446 0.0032  0.0228  0.011   408 408 572 1   0   1   116.4878    -
2.2205 -116.0697   4.0601 
375 1271    0.0019  0.0684  0   0   0   0   1   0   1   72.7783 11.4379 
-72.6791    -7.8641 
375 1272    0.0019  0.0684  0   0   0   0   1   0   1   74.842  12.2502 
-74.7368    -8.4632 
468 508 0.0018  0.0112  0.0056  212 212 297 1   0   1   96.7396 6.7395  
-96.5755    -6.2945 
468 428 0.0014  0.0182  0.0107  413 413 579 1   0   1   -92.6875    -
4.4068 92.8043 4.8189 
468 450 0.0012  0.0126  0.0064  299 299 419 1   0   1   -57.275 6.5951  
57.3137 -6.8487 
468 446 0.001   0.0072  0.0035  408 408 572 1   0   1   -87.5751    
4.2555  87.6497 -4.0801 
59  468 0.0003  0.0129  0   501 501 701 1   0   1   -57.838 -17.9896    
57.8487 18.4506 
474 1019    0.001   0.0107  0   187 187 262 1   0   1   50.7054 6.4017  
-50.68  -6.13 
474 1018    0.001   0.0107  0   187 187 262 1   0   1   50.7054 6.4017  
-50.68  -6.13 
508 580 0.0056  0.0277  0.0123  212 212 297 1   0   1   79.0555 4.1045  
-78.7134    -3.6683 
412 351 0.0057  0.0353  0.0161  243 243 340 1   0   1   -82.3069    
6.1119  82.6834 -5.4469 
412 439 0.0042  0.0251  0.0122  243 243 340 1   0   1   72.2669 -9.3119 
-72.0514    9.3404 
747 793 0.0026  0.0271  0.0139  335 335 468 1   0   1   -26.2759    
14.465  26.3    -15.5909 
747 676 0.002   0.0273  0.0146  420 420 588 1   0   1   -121.0598   -
10.774 121.3568    13.3679 
747 697 0.0053  0.0263  0.0117  212 212 297 1   0   1   -66.2567    -
3.0617 66.4911 3.0571 
747 946 0.0025  0.0981  0   150 150 210 1   0   1   38.3303 11.0412 -
38.2903    -9.4707 
139 173 0.0003  0.0028  0.0015  450 505 631 1   0   1   308.8647    
59.5099 -308.5831   -57.0391 
139 133 0.0002  0.0017  0.0035  465 486 651 1   0   1   -214.8939   -
25.8972    214.9828    26.2834 
173 430 0.0028  0.0213  0.0166  450 505 631 1   0   1   308.5831    
57.0391 -305.9517   -38.7316 
390 583 0.0117  0.0593  0.025   193 194 271 1   0   1   -18.6805    
6.3303  18.7278 -8.5995 
390 500 0.0065  0.0316  0.0147  212 212 297 1   0   1   56.8167 -4.7807 
-56.607 4.3248 
390 513 0.0117  0.0592  0.0261  193 212 271 1   0   1   18.8144 1.6452  





583 622 0.0062  0.0282  0.0114  139 139 195 1   0   1   7.9643  3.0707  
-7.9595 -4.1889 
583 604 0.0109  0.0505  0.0249  139 139 195 1   0   1   46.8663 -8.0911 
-46.6221    6.7325 
793 784 0.0004  0.0029  0.0058  418 418 586 1   0   1   90.0573 -
21.9471    -90.0225    21.6265 
793 811 0.0008  0.0052  0.0028  410 410 574 1   0   1   70.6211 23.6383 
-70.5761    -23.6216 
793 811 0.0006  0.0052  0.0027  410 410 574 1   0   1   70.028  26.4278 
-69.9939    -26.3984 
793 1206    0.0063  0.213   0   0   0   0   1   0   1   0   0.1901  0   
-0.19 
793 1210    0.0055  0.1978  0   0   0   0   1   0   1   38.2974 10.1244 
-38.21  -6.98 
430 478 0.0032  0.0164  0.0077  250 250 349 1   0   1   45.2614 1.6658  
-45.1964    -2.1103 
430 746 0.0049  0.0287  0.0561  420 420 588 1   0   1   235.8303    
36.2457 -233.0616   -25.5882 
808 769 0.0019  0.0132  0.0061  328 328 459 1   0   1   -59.62  -17.34  
59.6961 17.2812 
88  80  0.003   0.0207  0.0164  328 328 459 1   0   1   -45.2425    -
9.8975 45.3025 8.5614 
88  891 0.0039  0.1497  0   100 100 140 0.97    0   1   45.2425 9.8975  
-45.1685    -7.0581 
110 100 0.0009  0.0059  0.0031  328 328 459 1   0   1   29.2309 -
17.7081    -29.2208    17.4501 
86  363 0.0037  0.0493  0.0271  465 510 651 1   0   1   185.3709    
40.0702 -184.1259   -26.3249 
86  83  0.0002  0.0017  0.0026  413 413 579 1   0   1   157.5143    -
17.2982    -157.4675   17.4173 
805 809 0.001   0.005   0.0022  212 212 297 1   0   1   15.8571 12.8605 
-15.8528    -13.0503 
116 221 0.0053  0.0248  0.0111  172 172 241 1   0   1   109.1809    
15.8709 -108.5694   -14.1717 
614 561 0.0013  0.0087  0.0047  407 407 570 1   0   1   -54.7908    -
20.0782    54.8369 19.9361 
614 557 0.007   0.0467  0.0234  328 328 459 1   0   1   -20.4829    -
11.9187    20.5221 9.9261 
614 646 0.0013  0.0083  0.0047  328 328 459 1   0   1   46.8637 26.1769 
-46.8244    -26.3743 
587 651 0.0079  0.0393  0.0174  260 260 363 1   0   1   34.3418 -0.7863 
-34.2481    -0.4734 
165 221 0.0037  0.0189  0.0085  212 212 297 1   0   1   -96.4906    
21.3873 96.8394 -20.4883 
165 263 0.0031  0.0162  0.0079  223 223 312 1   0   1   52.2991 14.2565 
-52.211 -14.6134 
165 236 0.0068  0.034   0.015   212 212 297 1   0   1   100.7664    -
18.7266    -100.0803   20.5994 
378 295 0.0067  0.0332  0.0156  223 223 312 1   0   1   -13.3214    -
7.1388 13.3357 5.6123 
378 340 0.0024  0.0118  0.0056  260 260 363 1   0   1   -85.1862    -
10.8713    85.3594 11.1495 
378 530 0.0032  0.0321  0.0172  450 450 631 1   0   1   145.65  14.5399 





378 387 0.0015  0.0155  0.0078  455 455 638 1   0   1   -53.649 5.282   
53.6918 -5.6363 
378 902 0   0.133   0   0   0   0   1   0   1   37.1319 1.6569  -
37.1319    0.143 
378 292 0.0039  0.0195  0.0086  260 260 363 1   0   1   -128.3594   -
8.3903 128.9912    10.6656 
273 447 0.0144  0.0711  0.0319  212 212 297 1   0   1   80.1084 0.9867  
-79.2141    0.1668 
273 236 0.0019  0.0094  0.0041  194 194 272 1   0   1   -99.9584    
0.9133  100.1419    -0.4301 
482 489 0.0005  0.0032  0.0017  177 192 248 1   0   1   41.7674 -0.7443 
-41.7589    0.6238 
122 118 0.0011  0.0071  0.004   266 266 372 1   0   1   -50.4617    
1.7316  50.4887 -1.9732 
122 897 0.0026  0.0959  0   150 150 210 1   0   1   50.4617 -1.7316 -
50.3979    4.0844 
447 728 0.0142  0.0913  0.0446  260 260 363 1   0   1   56.4691 14.1884 
-55.9832    -15.4765 
447 936 0.0096  0.3089  0   50  50  70  1   0   1   15.8577 -1.1966 -
15.8336    1.9694 
219 129 0.0087  0.0421  0.0194  328 328 459 1   0   1   -36.0812    -
4.5598 36.1916 3.075 
219 211 0.0067  0.0328  0.0155  260 260 364 1   0   1   3.9512  -2.6502 
-3.95   1.05 
187 182 0.0003  0.0017  0.0007  212 212 297 1   0   1   -50.5823    
10.3114 50.59   -10.3412 
129 149 0.002   0.0093  0.0046  193 212 271 1   0   1   29.9042 7.9291  
-29.8858    -8.3239 
129 117 0.0059  0.0308  0.0126  233 255 326 1   0   1   -56.0811    
12.2553 56.2681 -12.5962 
129 174 0.0051  0.0249  0.0115  193 212 271 1   0   1   -1.8901 -6.8607 
1.8922  5.6667 
129 182 0.0057  0.0278  0.0129  212 212 297 1   0   1   58.0612 -
12.3473    -57.87  11.9312 
149 160 0.0009  0.006   0.0031  207 207 290 1   0   1   15.9158 7.0939  
-15.9131    -7.3994 
180 228 0.003   0.0259  0.0143  328 328 459 1   0   1   44.8761 14.4121 
-44.8114    -15.3357 
180 241 0.002   0.0191  0.0104  328 328 459 1   0   1   102.6341    
14.0538 -102.4277   -13.1608 
180 195 0.002   0.016   0.0084  212 212 297 1   0   1   36.7773 -0.5686 
-36.7513    -0.0977 
180 268 0.0029  0.027   0.0282  446 446 625 1   0   1   12.7698 -
22.5859    -12.7528    19.7921 
483 745 0.0036  0.0357  0.0195  448 448 627 1   0   1   127.5559    
39.0522 -126.9252   -34.753 
483 591 0.011   0.0676  0.0308  223 272 312 1   0   1   106.102 3.7802  
-104.8852   0.5942 
483 268 0.0022  0.0224  0.02    518 518 726 1   0   1   -211.9865   -
45.8771    212.9988    54.1124 
228 241 0.0021  0.0198  0.0108  335 335 468 1   0   1   40.1661 -7.4259 
-40.1323    6.6308 
228 147 0.0022  0.0223  0.0126  336 336 470 1   0   1   -76.7199    -





745 840 0.0043  0.0287  0.012   223 272 312 1   0   1   70.3014 17.6513 
-70.071 -17.2861 
745 749 0.0057  0.0279  0.0517  424 424 593 1   0   1   67.9173 -8.6339 
-67.6481    4.8703 
745 707 0.002   0.0099  0.0179  519 519 727 1   0   1   -141.2634   
7.6056  141.6701    -7.3587 
659 710 0.0026  0.0164  0.0086  260 260 363 1   0   1   46.9999 5.2123  
-46.94  -5.67 
659 657 0.0003  0.0012  0.0006  260 260 363 1   0   1   -29.3244    -
12.0136    29.3275 11.9676 
659 671 0.0024  0.0109  0.0138  243 243 340 1   0   1   -14.7668    -
10.5179    14.7745 9.2081 
659 665 0.0002  0.0014  0.0008  328 328 459 1   0   1   -58.2787    
1.7692  58.2857 -1.7982 
591 570 0.009   0.0578  0.0239  223 223 312 1   0   1   -79.101 1.5459  
79.6677 -0.3002 
591 803 0.0168  0.0718  0.0347  158 158 221 1   0   1   14.2588 8.3169  
-14.2074    -11.5167 
591 616 0.0014  0.0089  0.005   266 266 372 1   0   1   80.0995 17.1239 
-80.005 -17.0191 
591 606 0.0077  0.0249  0.0108  285 285 399 1   0   1   54.2164 -
27.9049    -53.9309    27.7505 
591 668 0.0061  0.0358  0.0188  243 243 340 1   0   1   68.8441 13.8253 
-68.5402    -13.8947 
591 1277    0.0002  -0.0014 0   0   0   0   1   0   1   -33.4325    -
13.5013    33.4351 13.483 
570 611 0.0119  0.0564  0.0276  260 260 363 1   0   1   20.6441 -4.6982 
-20.5925    2.1617 
570 1276    0.0038  0.136   0   0   0   0   1   0   1   0   0   0   0 
615 550 0.0101  0.0625  0.0362  328 328 459 1   0   1   -23.5497    -
5.0993 23.6064 1.788 
615 611 0.0015  0.0069  0.0034  260 260 363 1   0   1   -11.7903    
2.4793  11.7925 -2.8117 
519 505 0.0019  0.0165  0.0158  413 413 579 1   0   1   -13.062 -6.502  
13.0658 4.9215 
760 803 0.0096  0.0359  0.0177  158 158 221 1   0   1   58.6979 -1.1594 
-58.3626    0.6767 
760 701 0.0146  0.0736  0.0328  212 212 297 1   0   1   -52.3942    -
2.0559 52.8005 0.84 
760 749 0.0063  0.0353  0.0534  361 361 506 1   0   1   17.0683 2.3548  
-17.0481    -7.4942 
760 999 0.0021  0.0735  0   200 200 280 1   0   1   62.7946 5.575   -
62.71  -2.6138 
830 701 0.0035  0.0237  0.0125  233 255 326 1   0   1   -93.67  -26.72  
94.0062 27.7535 
386 445 0.0194  0.0951  0.0431  260 260 363 1   0   1   -34.4731    -
12.4119    34.7284 9.3507 
386 1286    0.0006  0.009   0   0   0   0   1   0   1   81.0787 92.8038 
-80.9861    -91.4142 
347 332 0.0057  0.0353  0.0205  328 328 459 1   0   1   -47.252 3.7947  
47.3754 -5.171 
347 350 0.0033  0.0216  0.0114  328 328 459 1   0   1   39.842  -3.9147 





618 839 0.0039  0.0272  0.0147  328 328 459 1   0   1   120.4111    
37.9007 -119.78 -34.93 
618 600 0.0033  0.021   0.011   266 266 372 1   0   1   7.2822  -2.8499 
-7.2802 1.7751 
534 913 0.0021  0.0732  0   200 200 280 1   0   1   61.7753 27.3961 -
61.6795    -24.0549 
600 639 0.004   0.019   0.009   212 212 297 1   0   1   26.7058 5.6958  
-26.6754    -6.4393 
600 689 0.0084  0.0543  0.0286  266 266 372 1   0   1   16.0941 3.4636  
-16.0701    -6.1244 
600 1007    0.0026  0.0941  0   150 150 210 1   0   1   45.2918 4.3686  
-45.2374    -2.3979 
600 742 0.0116  0.0559  0.0261  260 260 363 1   0   1   31.3149 5.4653  
-31.1945    -7.4464 
708 729 0.0038  0.0171  0.0094  260 260 363 1   0   1   11.1513 4.685   
-11.1454    -5.577 
708 639 0.0067  0.0322  0.015   212 212 297 1   0   1   -18.0013    -
6.085  18.0254 4.7293 
729 723 0.001   0.0047  0.0022  212 212 297 1   0   1   -13.2646    -
6.693  13.2668 6.4888 
495 509 0.0025  0.0279  0.0144  361 361 506 1   0   1   -9.8938 -
65.3357    10.0071 65.2139 
413 499 0.0149  0.048   0.0197  193 193 270 1   0   1   93.8227 -
14.7009    -92.5052    16.9547 
518 372 0.0059  0.0402  0.0197  266 266 372 1   0   1   -134.0818   
6.8162  135.1255    -1.726 
405 537 0.0062  0.0376  0.0181  299 299 419 1   0   1   144.3677    -
0.5993 -143.1134   6.355 
66  65  0.0025  0.0185  0.0101  328 328 459 1   0   1   -5.144  -
24.8415    5.1577  23.7983 
66  68  0.0011  0.008   0.0043  328 328 459 1   0   1   -11.726 21.9415 
11.7321 -22.3813 
428 1185    0.0035  0.0992  0   0   0   0   1   0   1   8.5526  1.5423  
-8.55   -1.47 
428 1184    0.0034  0.0979  0   0   0   0   1   0   1   8.9626  0.346   
-8.96   -0.27 
428 1186    0.0034  0.0989  0   0   0   0   1   0   1   9.8733  1.6958  
-9.87   -1.6 
550 529 0.0064  0.0397  0.023   328 328 459 1   0   1   -33.8264    -
1.358  33.8984 -0.5376 
103 146 0.0229  0.1134  0.0502  260 260 363 1   0   1   54.0333 -7.6781 
-53.405 5.4266 
234 306 0.0038  0.0188  0.0083  260 260 363 1   0   1   85.8175 8.3943  
-85.5497    -7.9418 
696 1040    0   0.44    0   0   0   0   1   0   1   22.81   5.1646  -
22.81  -2.6 
368 316 0.0044  0.0194  0.009   177 177 248 1   0   1   -27.6345    -
17.8908    27.6803 17.1634 
316 260 0.0043  0.0167  0.0091  177 177 248 1   0   1   -41.2532    -
34.2725    41.3712 33.7804 
134 547 0.0176  0.0856  0.0332  212 212 297 1   0   1   40.4641 22.2355 
-40.0952    -23.8574 
622 1262    0.0014  0.1485  0   0   0   0   0.98    0   1   7.9595  





604 971 0.0029  0.1181  0   125 125 175 1   0   1   10.2559 0.8688  -
10.2528    -0.7435 
604 599 0.0046  0.0288  0.0163  224 224 314 1   0   1   36.3662 -7.6013 
-36.3032    6.3676 
682 630 0.001   0.0059  0.0116  518 518 726 1   0   1   -167.8941   
0.1837  168.1785    0.3427 
682 707 0.001   0.0054  0.0095  519 519 727 1   0   1   145.5041    -
6.6637 -145.2901   6.8787 
564 562 0.0016  0.0046  0.0023  193 193 270 1   0   1   -13.406 3.4863  
13.409  -3.7134 
118 293 0.0017  0.0209  0.0143  511 511 715 1   0   1   140.6266    
30.4887 -140.2873   -27.7934 
81  114 0.0131  0.0655  0.0289  260 260 363 1   0   1   74.0676 5.6763  
-73.4179    -5.6162 
73  71  0.0069  0.048   0.0223  266 266 372 1   0   1   46.8231 -4.8132 
-46.687 3.269 
597 477 0.012   0.0441  0.02    177 177 248 1   0   1   -40.0182    -
4.4399 40.2184 3.2283 
581 449 0.0015  0.0128  0.0071  407 407 570 1   0   1   -117.9549   -
30.8453    118.185 32.1184 
488 499 0.0122  0.0397  0.0163  193 193 270 1   0   1   -67.4723    
19.2508 68.0752 -18.9247 
802 779 0.0055  0.035   0.0194  328 328 459 1   0   1   -10.772 -
11.1232    10.784  9.2548 
443 418 0.0004  0.0058  0.0035  494 494 692 1   0   1   -28.3032    -
17.503 28.3075 17.2056 
643 641 0.0064  0.0417  0.022   328 328 459 1   0   1   28.0836 -9.3772 
-28.0283    7.5526 
643 1278    0.0048  0.2855  0   70  70  98  1   0   1   6.0403  0.0852  
-6.0385 0.0199 
625 590 0.0136  0.0514  0.023   211 211 295 1   0   1   -109.6081   
24.2218 111.3101    -20.1237 
625 612 0.0017  0.0061  0.0028  211 211 295 1   0   1   81.9981 -
29.6518    -81.8704    29.8265 
732 758 0.0068  0.0354  0.0145  212 212 297 1   0   1   -9.2899 5.7399  
9.2988  -7.116 
579 293 0.0027  0.0326  0.0222  511 511 715 1   0   1   -139.7458   -
23.4992    140.2873    27.7934 
602 1031    0.011   0.2169  0   34  34  47  1   0   1   15.0965 4.3045  
-15.0691    -3.7659 
602 1031    0.0108  0.2036  0   34  34  47  1   0   1   16.0913 4.5478  
-16.0609    -3.9741 
500 920 0.0039  0.1561  0   93  93  130 1   0   1   -3.9566 -0.2505 
3.9573  0.275 
528 496 0.004   0.0252  0.0143  327 327 458 1   0   1   34.8739 -14.742 
-34.8187    13.6259 
426 436 0.001   0.006   0.0034  327 327 458 1   0   1   -18.7831    
11.6718 18.7878 -11.9939 
593 670 0.0036  0.0252  0.0218  424 424 593 1   0   1   9.0628  16.6022 
-9.0487 -18.6953 
358 465 0.0062  0.0308  0.0136  260 260 363 1   0   1   129.3079    
0.5435  -128.3031   3.0549 
358 359 0.0005  0.0023  0.0011  233 255 326 1   0   1   14.7411 1.0614  





92  97  0.0005  0.0035  0.0018  328 328 459 1   0   1   -138.9355   
54.3406 139.0386    -53.8131 
416 541 0.0019  0.026   0.0143  518 518 726 1   0   1   104.7949    
22.2188 -104.5836   -20.7956 
416 331 0.0012  0.0165  0.0091  518 518 726 1   0   1   -118.4249   -
23.7488    118.5938    25.1251 
751 759 0.0023  0.0114  0.0051  260 260 363 1   0   1   9.189   2.9485  
-9.1868 -3.4379 
751 662 0.0057  0.0261  0.0136  260 260 363 1   0   1   -40.419 -
11.6885    40.5209 10.813 
295 263 0.0016  0.0098  0.0049  223 223 312 1   0   1   -38.5657    -
12.0223    38.591  11.6734 
402 395 0.0118  0.0253  0.0106  150 150 209 1   0   1   -33.7515    
1.7501  33.8881 -2.5091 
356 250 0.0351  0.0838  0.0364  150 150 209 1   0   1   -28.43  1.34    
28.7022 -4.5621 
479 656 0.0055  0.0569  0.0462  532 532 745 1   0   1   -73.6959    
13.8136 74.0078 -15.2042 
766 779 0.0023  0.0157  0.008   328 328 459 1   0   1   17.0131 10.0094 
-17.004 -10.7548 
737 763 0.0072  0.0362  0.0159  212 212 297 1   0   1   -44.4279    
13.3963 44.5814 -14.2442 
834 841 0.0056  0.028   0.0123  212 212 297 1   0   1   -76.3762    
15.6864 76.716  -15.2236 
578 613 0.0062  0.0313  0.0139  212 212 297 1   0   1   17.8571 -5.2178 
-17.8366    3.8966 
290 279 0.0014  0.0072  0.0032  212 212 297 1   0   1   -11.7408    -
8.8448 11.7436 8.522 
309 343 0.0016  0.0101  0.0055  266 266 372 1   0   1   37.1632 16.8889 
-37.1377    -17.3054 
170 1089    0   0.0688  0   0   0   0   1   0   1   -155.71 2.7633  
155.71  12.9962 
170 1090    0   0.0688  0   0   0   0   1   0   1   -163.43 3.5654  
163.43  13.7983 
170 1091    0   0.0528  0   0   0   0   1   0   1   -166.6  0.2536  
166.6   13.5874 
80  79  0.0001  0.001   0.0009  424 424 593 1   0   1   -51.9325    -
10.1814    51.9351 10.1112 
341 305 0.0018  0.011   0.005   243 243 340 1   0   1   -82.1375    -
2.5981 82.2568 2.8173 
649 634 0.0011  0.007   0.0041  157 157 220 1   0   1   -7.5201 -
13.7409    7.5227  13.3484 
649 641 0.0061  0.0381  0.022   224 224 314 1   0   1   -24.0999    
5.7109  24.1383 -7.6626 
203 151 0.0166  0.1028  0.0472  243 243 340 1   0   1   42.8748 -
11.1237    -42.5745    7.9785 
484 433 0.0019  0.0252  0.015   511 511 715 1   0   1   -55.1886    -
3.9954 55.2453 3.211 
248 240 0.0031  0.0239  0.011   327 327 458 1   0   1   -48.7517    
1.9507  48.8214 -2.5814 
489 454 0.003   0.0195  0.0102  177 192 248 1   0   1   -51.6611    
0.8962  51.739  -1.439 
667 653 0.0086  0.0588  0.0271  246 246 344 1   0   1   -6.3956 22.6502 





117 90  0.0082  0.0425  0.0184  260 260 363 1   0   1   -75.1981    
9.8962  75.6513 -9.4727 
539 517 0.0035  0.0238  0.0116  328 328 459 1   0   1   20.7978 -5.6025 
-20.7822    4.5174 
315 349 0.0038  0.024   0.0134  328 328 459 1   0   1   18.3743 5.6519  
-18.3606    -6.9693 
220 224 0.0004  0.0021  0.0009  352 352 493 1   0   1   121.4254    -
4.459  -121.3696   4.657 
515 478 0.0043  0.0214  0.0102  260 260 363 1   0   1   -38.8617    -
1.664  38.9264 0.9603 
610 571 0.0031  0.0194  0.009   243 243 340 1   0   1   22.6914 -
13.4448    -22.6704    12.6683 
132 135 0.0003  0.0012  0.0007  212 212 297 1   0   1   21.9114 3.4928  
-21.91  -3.56 
340 287 0.0024  0.0118  0.0056  0   0   0   1   0   1   -106.8694   -
10.5395    107.1386    11.2854 
689 723 0.0043  0.021   0.0098  212 212 297 1   0   1   16.0701 6.1244  
-16.0568    -7.0188 
658 731 0.0031  0.0157  0.007   260 260 363 1   0   1   94.3911 14.2124 
-94.0985    -13.4032 
193 191 0.0001  0.0005  0.0002  257 257 360 1   0   1   16.1903 -7.4096 
-16.19  7.39 
193 150 0.006   0.0066  0.0038  445 445 623 1   0   1   -112.8028   
45.3106 113.6433    -44.7889 
494 465 0.0047  0.0234  0.0104  260 260 363 1   0   1   -103.3085   
13.7217 103.8131    -12.2649 
242 253 0.0029  0.0206  0.0101  332 332 464 1   0   1   119.687 -
19.2057    -119.2853   20.9893 
601 590 0.0034  0.0225  0.0115  328 328 459 1   0   1   136.8815    -
16.9425    -136.2478   19.9638 
601 553 0.0031  0.0152  0.0071  260 260 363 1   0   1   -154.1215   
15.6825 154.8515    -12.8291 
840 844 0.0015  0.0099  0.0041  223 272 312 1   0   1   25.981  5.9461  
-25.97  -6.27 
194 192 0.0023  0.0145  0.0077  328 328 459 1   0   1   23.6942 -3.211  
-23.6816    2.49 
194 195 0.0031  0.0156  0.0069  212 212 297 1   0   1   -23.6942    
3.211   23.7113 -3.8423 
501 571 0.0059  0.0365  0.0166  243 243 340 1   0   1   -11.6509    
13.3031 11.6704 -14.8683 
202 178 0.0003  0.0036  0.0022  518 518 726 1   0   1   -62.8927    -
8.3839 62.9041 8.2886 
202 232 0.0007  0.0084  0.005   518 518 726 1   0   1   -3.8073 10.5839 
3.8082  -11.101 
735 1171    0.01    0.28    0   0   0   0   1   0   1   15.7274 3.6465  
-15.7   -2.88 
357 371 0.0003  0.0036  0.0022  413 413 579 1   0   1   62.5829 28.2639 
-62.5693    -28.3298 
372 361 0.0005  0.0034  0.0017  328 328 459 1   0   1   -160.5855   
1.536   160.7104    -0.8621 
114 131 0.0044  0.0219  0.0097  260 260 363 1   0   1   63.1379 4.9762  
-62.9757    -5.2227 
352 350 0.0008  0.004   0.002   260 260 363 1   0   1   -48.6645    





177 207 0.0184  0.1298  0.0587  328 328 459 1   0   1   -14.0278    -
0.3498 14.0634 -5.6052 
177 190 0.0057  0.0256  0.014   260 260 363 1   0   1   -5.0522 2.1398  
5.054   -3.6123 
513 545 0.0108  0.0546  0.024   212 212 297 1   0   1   4.0522  -1.7932 
-4.0504 -0.5926 
697 580 0.0069  0.0344  0.0152  212 212 297 1   0   1   -78.2911    -
3.0971 78.7134 3.6683 
722 778 0.0023  0.0161  0.0318  518 518 726 1   0   1   -81.5777    
25.6523 81.749  -27.6038 
781 758 0.0071  0.0365  0.015   212 212 297 1   0   1   9.3095  -8.5264 
-9.2988 7.116 
566 545 0.0031  0.0159  0.007   212 212 297 1   0   1   -0.1904 -0.891  
0.1904  0.1926 
530 573 0.0011  0.0118  0.0059  450 450 631 1   0   1   106.7876    
7.6461  -106.662    -6.8893 
782 742 0.0044  0.0295  0.0156  328 328 459 1   0   1   -26.52  -7.42   
26.554  6.1332 
709 996 0   0.1644  0   56  56  78  1   0   1   27.5    4.7734  -27.5   
-3.44 
299 224 0.0081  0.0409  0.018   257 257 360 1   0   1   -120.2394   
8.4745  121.3696    -4.657 
65  61  0.0032  0.031   0.0153  407 407 570 1   0   1   -40.9277    -
26.7583    40.9937 25.6426 
764 746 0.001   0.0058  0.0112  387 429 541 1   0   1   -173.011    -
7.8267 173.3214    8.5423 
392 387 0.0003  0.0033  0.0017  450 450 631 1   0   1   81.8817 -9.3603 
-81.8618    9.4063 
392 363 0.0008  0.0081  0.004   450 450 631 1   0   1   -133.6917   -
19.2597    133.8347    20.2976 
421 396 0.0014  0.0082  0.0042  335 335 468 1   0   1   -86.7138    -
2.3189 86.8165 2.4887 
790 734 0.0042  0.0208  0.0092  212 212 297 1   0   1   -59.6143    
2.1836  59.7686 -2.3131 
661 631 0.0008  0.0041  0.0076  518 518 726 1   0   1   -179.386    -
3.5303 179.6454    4.1043 
256 258 0.0066  0.046   0.0226  328 328 459 1   0   1   -100.0951   
15.949  100.742 -13.8169 
279 249 0.0054  0.0273  0.0121  212 212 297 1   0   1   -21.0336    -
8.412  21.0593 7.2615 
657 616 0.0051  0.032   0.0177  266 266 372 1   0   1   -59.6375    -
15.4976    59.835  14.9991 
774 733 0.0071  0.0371  0.0152  212 212 297 1   0   1   46.7739 -17.343 
-46.6016    16.6959 
574 736 0.0029  0.0197  0.0105  328 328 459 1   0   1   175.2192    
27.858  -174.2929   -22.5907 
784 778 0.0003  0.0022  0.0043  518 518 726 1   0   1   83.7025 -
27.0765    -83.679 26.8238 
198 292 0.0034  0.017   0.0075  260 260 363 1   0   1   137.5323    
15.1798 -136.9112   -12.8556 
451 473 0.0058  0.0218  0.0115  216 216 303 1   0   1   17.7646 -0.0026 
-17.747 -1.1258 
798 823 0.0036  0.0227  0.0445  518 518 725 1   0   1   117.0008    





403 379 0.0028  0.0129  0.0064  233 255 326 1   0   1   -35.87  -2.52   
35.9064 2.052 
207 209 0.0001  0.0006  0.0003  324 324 454 1   0   1   -36.1262    
6.7004  36.1274 -6.7244 
204 190 0.0153  0.0733  0.035   260 260 363 1   0   1   12.2677 -5.4757 
-12.244 1.8923 
719 706 0.0019  0.0129  0.0063  328 328 459 1   0   1   -25.4926    -
2.587  25.505  2.0386 
473 487 0.0039  0.0145  0.0065  216 216 303 1   0   1   15.257  0.8258  
-15.2482    -1.4671 
777 776 0.0003  0.0021  0.0012  328 328 459 1   0   1   -91.0014    
8.5814  91.0265 -8.5263 
557 551 0.0004  0.0027  0.0016  328 328 459 1   0   1   -36.6521    -
10.9361    36.6582 10.8215 
590 608 0.0029  0.0193  0.0101  328 328 459 1   0   1   24.9377 0.1599  
-24.92  -1.07 
163 164 0.0001  0.0002  0.0002  450 450 631 1   0   1   8.4901  1.4093  
-8.49   -1.43 
51  52  0.002   0.0187  0.0362  582 672 815 1   0   1   212.0833    -
21.0882    -211.1758   25.9552 
119 97  0.002   0.0131  0.0069  328 328 459 1   0   1   148.191 -47.861 
-147.7386   50.0831 
67  61  0.0023  0.0222  0.0114  407 407 570 1   0   1   -43.0232    -
61.1084    43.1355 60.8913 
449 354 0.0011  0.0099  0.0055  407 407 570 1   0   1   -140.025    -
34.9084    140.2588    36.4712 
257 266 0.0014  0.0072  0.003   194 194 272 1   0   1   19.7556 2.8488  
-19.7501    -3.1275 
683 685 0.0005  0.0025  0.0011  212 212 297 1   0   1   40.3077 5.8913  
-40.2991    -5.9542 
633 609 0.004   0.0355  0.0186  328 328 459 1   0   1   -41.0272    -
11.1162    41.0999 9.921 
529 974 0   0.352   0   27  27  38  1   0   1   7.955   1.6627  -7.955  
-1.435 
529 974 0   0.352   0   27  27  38  1   0   1   7.955   1.6627  -7.955  
-1.435 
162 624 0.0063  0.0651  0.0326  450 450 631 1   0   1   104.4862    
40.868  -103.715    -36.1858 
138 153 0.0082  0.0404  0.0187  260 260 363 1   0   1   -28.3384    
7.566   28.4059 -9.2229 
60  58  0.0035  0.0307  0.0668  582 582 815 1   0   1   -69.7676    -
55.6084    70.0392 51.3159 
60  858 0.001   0.0509  0   200 200 280 0.925   0   1   49.3087 50.7982 
-49.265 -48.5717 
1007    1000    0.0319  0.0919  0.0016  68  68  95  1   0   1   -3.6126 
3.0679  3.6201  -3.2029 
58  59  0.0019  0.0162  0.0356  582 582 815 1   0   1   -57.7688    -
21.0391    57.838  17.9896 
58  870 0.001   0.0506  0   200 220 280 1   0   1   66.2548 -18.6683    
-66.2082    21.0233 
58  57  0.0018  0.0101  0.0203  335 428 469 1   0   1   -78.5251    -
11.6085    78.6361 10.1596 
56  57  0.0015  0.0099  0.026   335 428 469 1   0   1   92.5933 10.6624 





867 862 0.0072  0.0479  0.0062  234 234 328 1   0   1   -1.7047 -
24.2389    1.7443  23.8482 
867 870 0.0033  0.022   0.0028  234 234 328 1   0   1   -29.7553    
20.8389 29.7973 -20.8509 
862 858 0.0085  0.0562  0.0072  234 234 328 1   0   1   -1.7443 -
23.8482    1.7884  23.3615 
858 859 0.0061  0.0379  0.0057  234 234 328 1   0   1   38.2142 3.8884  
-38.1318    -3.9979 
858 860 0.0039  0.0257  0.0033  234 234 328 1   0   1   -0.3476 20.4617 
0.3628  -20.7209 
870 868 0.0072  0.0475  0.0064  234 234 328 1   0   1   13.661  -5.2124 
-13.6464    4.6444 
859 861 0.01    0.049   0.0058  185 185 260 1   0   1   15.3718 0.6179  
-15.35  -1.14 
860 863 0.0124  0.0822  0.0106  234 234 328 1   0   1   -0.3628 20.7209 
0.4147  -21.5071 
863 864 0.0012  0.0061  0.0007  185 185 260 1   0   1   14.9608 6.9324  
-14.9577    -6.9899 
55  863 0.001   0.0509  0   200 200 280 0.98    0   1   32.7863 -7.3432 
-32.7755    7.8947 
864 865 0.0036  0.0248  0.0033  234 234 328 1   0   1   5.6377  5.2299  
-5.6356 -5.5608 
1193    1255    0.0158  0.164   0   0   0   0   1   0   1   0   -2.49   
0.001   2.5002 
982 1255    0.0174  0.3445  0   0   0   0   1   0   1   -0.3434 -3.408  
0.3455  3.4493 
982 980 0.0021  0.0049  0.0001  42  42  59  1   0   1   -16.7966    -
4.272  16.803  4.2772 
978 971 0.0129  0.0614  0.001   111 111 156 1   0   1   -14.6713    -
4.712  14.7023 4.7604 
978 980 0.0617  0.1162  0.0016  42  42  59  1   0   1   5.9013  -1.038  
-5.8789 0.9226 
971 914 0.0451  0.1357  0.0021  68  68  95  1   0   1   -16.1195    -
4.2569 16.2449 4.4224 
897 899 0.0127  0.0443  0.0021  83  83  116 1   0   1   22.8479 -5.2344 
-22.7811    5.2488 
916 943 0.073   0.1455  0.0024  53  53  74  1   0   1   -0.1633 -0.0353 
0.1633  -0.1913 
916 910 0.0509  0.0957  0.0014  53  53  74  1   0   1   -8.5167 -0.5747 
8.5559  0.5156 
943 930 0.0666  0.1254  0.0024  53  53  74  1   0   1   -7.8935 1.0379  
7.9384  -1.181 
943 990 0.0716  0.1937  0.0038  68  68  95  1   0   1   7.7302  -0.8466 
-7.6846 0.6127 
930 911 0.0739  0.139   0.0026  53  53  74  1   0   1   -15.5484    -
0.969  15.7366 1.072 
907 911 0.0062  0.0357  0.0006  114 114 160 1   0   1   40.5615 4.9374  
-40.4566    -4.392 
907 1240    0.003   0.1111  0   0   0   0   1   0   1   -27.1007    -
3.2669 27.1233 4.1061 
907 1243    0.002   0.1 0   0   0   0   1   0   1   -25.1377    -3.5643 
25.1507 4.2177 
990 986 0.0474  0.1302  0.0025  68  68  95  1   0   1   -1.2554 -5.0627 





981 986 0.0196  0.054   0.0011  68  68  95  1   0   1   1.2737  4.7723  
-1.2686 -4.8631 
1017    1271    0   -0.0051 0   0   0   0   1   0   1   -72.6791    -
8.1306 72.6791 7.8641 
1017    1272    0   -0.0051 0   0   0   0   1   0   1   -100.3409   -
18.4894    100.3409    17.9708 
979 969 0.0271  0.0794  0.0013  42  42  59  1   0   1   -14.9807    -
1.5163 15.0423 1.5666 
979 1005    0.0521  0.1563  0.0025  42  42  59  1   0   1   15.9516 
2.065   -15.816 -1.9044 
915 923 0.1006  0.2032  0.0034  62  62  87  1   0   1   -3.3271 1.0384  
3.3394  -1.3597 
915 909 0.0758  0.153   0.0026  45  45  63  1   0   1   -5.3629 -1.6684 
5.3861  1.4488 
923 900 0.2413  0.4892  0.0081  53  53  74  1   0   1   -3.6612 -1.7781 
3.6974  1.0127 
900 909 0.076   0.1542  0.0026  45  45  63  1   0   1   10.8526 1.2337  
-10.7661    -1.3288 
902 895 0.0322  0.0942  0.0016  66  66  92  1   0   1   -23.1893    -
9.2435 23.3858 9.6527 
902 904 0.0127  0.0443  0.0021  83  83  116 1   0   1   25.0413 4.8706  
-24.96  -4.8 
905 908 0.01    0.03    0.015   83  83  116 1   0   1   21.5855 0.1922  
-21.54  -1.59 
905 906 0.0045  0.0171  0.0007  96  96  134 1   0   1   25.1378 0.7338  
-25.11  -0.7 
1009    1010    0.0012  0.0032  0.0001  68  68  95  1   0   1   23.8199 
1.1051  -23.8129    -1.0961 
1009    1011    0.0395  0.1185  0.0018  68  68  95  1   0   1   13.9065 
0.7009  -13.8275    -0.6377 
1010    1011    0.0384  0.1039  0.002   68  68  95  1   0   1   14.9629 
0.2361  -14.8742    -0.1891 
1011    1287    0.0017  0.0066  0   0   0   0   1   0   1   -39.7882    
-2.2033 39.8164 2.3126 
1030    1280    0.0043  0.0592  0   0   0   0   1   0   1   -30.91  -
7.01   30.9538 7.6131 
901 910 0.0476  0.0894  0.0016  53  53  74  1   0   1   15.1289 1.0737  
-15.0159    -1.0156 
936 938 0.0827  0.1188  0.0018  41  41  58  1   0   1   4.2936  -4.5994 
-4.2621 4.4611 
891 892 0.018   0.0541  0.0009  66  66  92  1   0   1   18.0885 -1.8219 
-18.0345    1.8852 
894 895 0.0264  0.071   0.0014  66  66  92  1   0   1   25.0084 10.8385 
-24.8264    -10.4983 
894 893 0.081   0.2391  0.0042  66  66  92  1   0   1   -3.0797 -1.7017 
3.0884  1.2714 
894 898 0.0459  0.1241  0.0025  68  68  95  1   0   1   28.9433 3.8828  
-28.5804    -3.1672 
899 898 0.0135  0.0368  0.0007  68  68  95  1   0   1   -9.2389 -1.9288 
9.2504  1.8872 
895 896 0.0223  0.061   0.0012  66  66  92  1   0   1   1.4406  0.8456  
-1.44   -0.97 
994 946 0.1308  0.1738  0.0026  61  61  85  1   0   1   -7.93   -1.66   





1008    1006    0.0208  0.0629  0.001   42  42  59  1   0   1   -
11.4908    -2.14   11.5203 2.1322 
1008    1005    0.0218  0.0655  0.0011  140 140 197 1   0   1   -
15.7592    -1.84   15.816  1.9044 
756 1006    0   0.0917  0   100 100 140 1   0   1   20.4503 9.0262  -
20.4503    -8.5622 
912 914 0.0403  0.0737  0.001   36  36  50  1   0   1   11.21   1.1822  
-11.1604    -1.1943 
914 1262    0.005   0.0452  0   0   0   0   1   0   1   -7.9545 -4.0382 
7.9584  4.0733 
919 927 0.0093  0.0458  0.0009  105 105 147 1   0   1   -4.9171 12.5637 
4.9342  -12.5688 
919 939 0.0122  0.0601  0.0012  105 105 147 1   0   1   -0.3447 13.8187 
0.3683  -13.821 
919 922 0.0079  0.039   0.0008  105 105 147 1   0   1   -8.7981 9.4232  
8.8114  -9.4373 
952 953 0.0106  0.0308  0.0005  60  60  84  1   0   1   0   0   0   -
0.0481 
1001    1000    0.005   0.0147  0.0002  68  68  95  1   0   1   0.0199  
0.3795  -0.0199 -0.399 
1000    992 0.0275  0.0819  0.0014  68  68  95  1   0   1   -3.6002 
3.6019  3.6076  -3.7161 
52  1041    0.06    0.67    0   0   0   0   1   0   1   6.9817  2.0036  
-6.95   -1.65 
52  1043    0.06    0.67    0   0   0   0   1   0   1   9.592   3.3728  
-9.53   -2.68 
992 921 0.0599  0.1783  0.0028  68  68  95  1   0   1   -10.1476    
1.4161  10.2126 -1.4961 
921 913 0.0752  0.1538  0.0029  53  53  74  1   0   1   7.4088  2.5371  
-7.3611 -2.7208 
921 929 0.0449  0.0962  0.0014  53  53  74  1   0   1   13.1368 5.9765  
-13.0409    -5.9066 
913 929 0.0153  0.0649  0.0014  91  91  127 1   0   1   1.5006  2.6557  
-1.4991 -2.7834 
1032    1033    0.0813  0.4251  0.0018  61  61  85  1   0   1   0   0   
0   -0.1736 
893 892 0.0241  0.071   0.0012  66  66  92  1   0   1   -17.1684    
2.1486  17.2345 -2.0852 
1199    1279    0.0031  0.0666  0   0   0   0   1   0   1   -1.79   -
0.25   1.7901  0.2522 
1027    1023    0.0424  0.2617  0.001   94  94  131 1   0   1   -4.1866 
-0.3442 4.1942  0.2922 
1027    1026    0.0961  0.2651  0.001   45  45  63  1   0   1   -1.8364 
0.1105  1.8398  -0.2 
1027    1279    0.0018  -0.009  0   0   0   0   1   0   1   -37.8469    
-1.1862 37.8731 1.0552 
1192    1266    0.005   0.1486  0   0   0   0   1   0   1   -10.45  -
3.81   10.4561 3.9902 
987 1281    0.0004  -0.0065 0   0   0   0   1   0   1   -52.15  -0.44   
52.161  0.2613 
925 931 0.002   0.0111  0.0005  200 200 279 1   0   1   62.744  -1.8626 
-62.6637    2.2593 
925 942 0.0131  0.0643  0.0013  105 105 147 1   0   1   24.5212 -0.9972 





925 926 0.0039  0.0194  0.0004  105 105 147 1   0   1   9.5727  -0.1207 
-9.569  0.0995 
925 970 0.0183  0.0904  0.0018  105 105 147 1   0   1   23.3799 4.9425  
-23.2732    -4.5907 
925 968 0.0133  0.0655  0.0013  105 105 147 1   0   1   30.5349 6.7607  
-30.4022    -6.2337 
925 934 0.0028  0.0156  0.0008  200 200 279 1   0   1   51.5986 -3.4884 
-51.5223    3.8352 
925 944 0.0107  0.0526  0.001   105 105 147 1   0   1   21.9094 4.3814  
-21.8549    -4.2112 
928 975 0.0068  0.0435  0.0017  155 155 216 1   0   1   79.1199 -5.9827 
-78.6701    8.6986 
928 954 0.0226  0.1112  0.0022  105 105 147 1   0   1   14.1812 -2.9972 
-14.1315    3.0326 
928 954 0.0207  0.1022  0.0021  105 105 147 1   0   1   15.4342 -3.2374 
-15.3803    3.3039 
928 947 0.0341  0.1684  0.0034  105 105 147 1   0   1   -1.5368 -1.1766 
1.538   0.8582 
928 985 0.011   0.0543  0.0011  132 132 184 1   0   1   70.8235 6.3623  
-70.239 -3.5804 
928 991 0.0235  0.1269  0.004   105 105 147 1   0   1   34.8074 5.575   
-34.5   -4.29 
924 961 0.0062  0.0347  0.0017  200 200 279 1   0   1   55.0866 8.9029  
-54.8876    -7.9534 
924 948 0.01    0.0494  0.001   105 105 147 1   0   1   30.9301 -0.1332 
-30.8316    0.5232 
924 976 0.0119  0.0587  0.0012  105 105 147 1   0   1   48.9269 9.9064  
-48.6213    -8.5141 
924 941 0.0032  0.0176  0.0009  200 200 279 1   0   1   49.4552 8.3587  
-49.3722    -7.9896 
924 1268    0.0005  -0.0026 0   0   0   0   1   0   1   -101.7492   -
14.8276    101.8037    14.5445 
924 1269    0.0004  -0.0021 0   0   0   0   1   0   1   -93.5296    -
13.8271    93.5664 13.6338 
1189    1268    0.0005  0.0305  0   0   0   0   1   0   1   -12.76  -
1.8    12.7609 1.8522 
1190    1269    0.0016  0.029   0   0   0   0   1   0   1   -12.74  -
1.81   12.7427 1.8595 
935 958 0.0056  0.0339  0.0006  105 105 147 1   0   1   31.0535 10.8056 
-30.9908    -10.4838 
935 956 0.0037  0.0135  0.0008  144 144 201 1   0   1   73.8171 7.172   
-73.6065    -6.4806 
935 937 0.0013  0.0065  0.0001  105 105 147 1   0   1   27.7397 2.3612  
-27.7293    -2.3188 
935 950 0.0062  0.0306  0.0006  105 105 147 1   0   1   27.2456 1.4875  
-27.1978    -1.3096 
935 949 0.0082  0.0404  0.0008  105 105 147 1   0   1   14.7941 3.3662  
-14.7745    -3.3469 
935 949 0.0084  0.0413  0.0008  105 105 147 1   0   1   14.4719 3.2859  
-14.4527    -3.2688 
935 967 0.0087  0.043   0.0008  105 105 147 1   0   1   33.3397 7.8322  
-33.2341    -7.3869 
935 1275    0.0007  -0.0018 0   0   0   0   1   0   1   -111.0342   -





935 1273    0.0007  -0.0018 0   0   0   0   1   0   1   -111.4274   -
18.1139    111.5197    17.8765 
1191    1275    0.0045  0.0236  0   0   0   0   1   0   1   -16.6791    
-0.6075 16.6921 0.6756 
1191    1273    0.0046  0.0245  0   0   0   0   1   0   1   -16.0509    
-0.6525 16.0632 0.718 
1153    1240    0.0117  0.2203  0   0   0   0   1   0   1   -12.5724    
-0.1784 12.591  0.5295 
1153    1243    0.0066  0.214   0   0   0   0   1   0   1   -10.6276    
-0.3616 10.6351 0.6056 
1188    1271    0.0008  0.0345  0   0   0   0   1   0   1   0   0   0   
0 
1182    1272    0.0008  0.0345  0   0   0   0   1   0   1   25.61   
9.7595  -25.6042    -9.5076 
1023    1024    0.0321  0.0885  0.0003  45  45  63  1   0   1   1.8436  
-0.2983 -1.8424 0.2717 
1023    1278    0.002   -0.0376 0   0   0   0   1   0   1   -6.0378 
0.0061  6.0385  -0.0199 
1024    1025    0.0594  0.1638  0.0006  45  45  63  1   0   1   1.8424  
-0.2717 -1.8404 0.2181 
1025    1026    0.0176  0.0484  0.0002  45  45  63  1   0   1   1.8404  
-0.2181 -1.8398 0.2 
958 975 0.0056  0.0344  0.0006  105 105 147 1   0   1   19.4308 9.1438  
-19.4038    -9.0347 
956 972 0.0044  0.0216  0.0004  105 105 147 1   0   1   25.561  5.7488  
-25.5295    -5.6324 
956 966 0.0029  0.0141  0.0003  105 105 147 1   0   1   19.7748 2.3285  
-19.7628    -2.299 
956 955 0.0007  0.0032  0   105 105 147 1   0   1   0.3207  -3.3067 -
0.3206 3.3071 
975 983 0.0083  0.0444  0.0009  196 196 274 1   0   1   27.5316 3.19    
-27.4643    -2.9148 
975 977 0.0065  0.0322  0.0006  105 105 147 1   0   1   26.5691 -0.8076 
-26.5206    0.991 
975 967 0.0101  0.0497  0.001   105 105 147 1   0   1   -6.0869 -5.6163 
6.0941  5.5569 
983 984 0.0056  0.0275  0.0005  105 105 147 1   0   1   4.3904  -1.8054 
-4.3891 1.765 
983 995 0.0068  0.0333  0.0006  105 105 147 1   0   1   42.8742 9.8574  
-42.7342    -9.2277 
983 976 0.0092  0.0454  0.0009  105 105 147 1   0   1   -19.8004    -
5.1372 19.8413 5.2541 
961 972 0.0038  0.0187  0.0004  105 105 147 1   0   1   24.4613 5.0409  
-24.4365    -4.9574 
961 973 0.0071  0.038   0.0007  105 105 147 1   0   1   14.193  1.1701  
-14.178 -1.1566 
960 931 0.0127  0.0626  0.0012  105 105 147 1   0   1   -18.5262    -
6.2059 18.5763 6.3359 
960 957 0.0258  0.127   0.0026  105 105 147 1   0   1   -2.7676 1.0916  
2.77    -1.3307 
960 962 0.0094  0.0464  0.0009  105 105 147 1   0   1   -4.9695 4.7942  
4.9742  -4.858 
960 944 0.0076  0.0375  0.0007  105 105 147 1   0   1   -18.6367    -





931 927 0.0101  0.0497  0.001   105 105 147 1   0   1   20.0174 -
10.7753    -19.9642    10.9388 
953 954 0.0327  0.1049  0.002   56  56  78  1   0   1   -8.806  7.6532  
8.8528  -7.6946 
953 942 0.0239  0.1182  0.0024  105 105 147 1   0   1   4.7406  -6.9446 
-4.7234 6.7968 
953 949 0.0108  0.0533  0.0011  105 105 147 1   0   1   -6.3538 2.1796  
6.3589  -2.2603 
953 963 0.0112  0.0551  0.0011  105 105 147 1   0   1   10.4193 -2.8401 
-10.4058    2.8008 
1002    985 0.0167  0.0823  0.0016  105 105 147 1   0   1   -31.2319    
1.5943  31.409  -0.8696 
1002    995 0.0062  0.0305  0.0006  105 105 147 1   0   1   -14.1581    
-6.2143 14.1742 6.2377 
972 977 0.0069  0.0346  0.0007  105 105 147 1   0   1   30.056  8.5898  
-29.9853    -8.3018 
954 947 0.0152  0.0749  0.0015  105 105 147 1   0   1   -24.4781    
2.3604  24.5748 -2.0274 
954 965 0.0087  0.0428  0.0008  105 105 147 1   0   1   15.5871 -4.6623 
-15.563 4.7049 
937 950 0.0049  0.0239  0.0005  105 105 147 1   0   1   27.3193 1.1788  
-27.2813    -1.0418 
942 939 0.0041  0.0204  0.0004  105 105 147 1   0   1   15.1442 -
12.1714    -15.1283    12.211 
950 962 0.0104  0.0514  0.001   105 105 147 1   0   1   13.8162 -3.6354 
-13.7942    3.648 
950 955 0.0049  0.0241  0.0005  105 105 147 1   0   1   7.133   4.4669  
-7.1294 -4.4971 
957 970 0.0117  0.0575  0.0011  105 105 147 1   0   1   10.6106 -1.3986 
-10.5968    1.3607 
957 948 0.0108  0.053   0.001   105 105 147 1   0   1   -13.3807    
2.7293  13.4016 -2.7232 
926 932 0.0106  0.0521  0.001   105 105 147 1   0   1   8.999   -0.5895 
-8.9902 0.5347 
977 984 0.0043  0.0212  0.0004  105 105 147 1   0   1   22.996  4.6108  
-22.9709    -4.525 
922 934 0.0155  0.0765  0.0015  105 105 147 1   0   1   -10.0914    
9.2873  10.121  -9.2887 
968 963 0.0103  0.0507  0.001   105 105 147 1   0   1   -8.0378 3.1337  
8.0458  -3.1908 
949 964 0.0081  0.04    0.0008  105 105 147 1   0   1   4.2283  7.256   
-4.2223 -7.303 
934 932 0.0062  0.0307  0.0006  105 105 147 1   0   1   -4.7187 1.3836  
4.7202  -1.4347 
964 965 0.004   0.0199  0.0004  105 105 147 1   0   1   -9.6277 5.763   
9.633   -5.7749 
973 966 0.005   0.0247  0.0005  105 105 147 1   0   1   -14.322 -1.3034 
14.3328 1.309 
712 718 0.0006  0.0041  0.0073  446 446 625 1   0   1   30.6687 5.2989  
-30.6626    -5.9517 
712 1169    0.01    0.28    0   0   0   0   1   0   1   15.3057 3.2908  
-15.28  -2.57 
712 1162    0.01    0.28    0   0   0   0   1   0   1   11.324  2.2723  





1286    1287    0.0013  0.0834  0   0   0   0   1   0   1   39.838  
3.6946  -39.8164    -2.3126 
64  1221    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
64  1219    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
64  1223    0   0.0216  0   0   0   0   1   0   1   0   0   0   0 
143 1233    0   0.0136  0   0   0   0   1   0   1   0   0   0   0 
143 1237    0   0.0136  0   0   0   0   1   0   1   0   0   0   0 
168 1239    0   0.0136  0   0   0   0   1   0   1   0   0   0   0 
168 1238    0   0.0136  0   0   0   0   1   0   1   0   0   0   0 
715 656 0.0026  0.027   0.0238  413 413 579 1   0   1   122.9852    -
10.5864    -122.5878   12.3442 
749 993 0   0.0633  0   168 168 235 1   0   1   13.06   2.6446  -13.06  
-2.53 
749 993 0   0.0633  0   168 168 235 1   0   1   13.06   2.6446  -13.06  
-2.53 
749 665 0.0083  0.0534  0.028   328 328 459 1   0   1   58.5762 -2.6652 
-58.2857    1.7982 
671 668 0.0002  0.0009  0.0005  299 299 419 1   0   1   -50.9445    -
12.6281    50.9502 12.6047 
33  1246    0.0001  0.0083  0   0   0   0   1   0   1   0   0   0   0 
33  1247    0.0001  0.0083  0   0   0   0   1   0   1   0   0   0   0 
33  1241    0.0001  0.0083  0   0   0   0   1   0   1   0   0   0   0 
33  1245    0.0001  0.0083  0   0   0   0   1   0   1   0   0   0   0 
33  1244    0.0002  0.0083  0   0   0   0   1   0   1   0   0   0   0 
33  1242    0.0002  0.0083  0   0   0   0   1   0   1   0   0   0   0 
53  55  0.0023  0.0195  0.0456  582 582 815 1   0   1   65.8483 -8.0364 
-65.7479    4.3232 
53  1039    0.012   0.416   0   0   0   0   1   0   1   7.3166  1.1479  
-7.31   -0.92 
865 868 0.0076  0.0503  0.0063  234 234 328 1   0   1   -0.3144 4.8308  
0.3164  -5.4744 
61  72  0.0061  0.03    0.0134  260 260 363 1   0   1   126.7612    
72.84   -125.6276   -68.776 
63  64  0.0001  0.0014  0.001   836 836 1170    1   0   1   0   -0.1131 
0   0 
544 560 0.0079  0.0513  0.0268  328 328 459 1   0   1   -9.2411 2.702   
9.2491  -5.3417 
544 940 0   0.1957  0   93  93  130 1   0   1   16.4886 -6.2563 -
16.4886    6.8615 
544 940 0   0.1957  0   93  93  130 1   0   1   16.4886 -6.2563 -
16.4886    6.8615 
560 599 0.004   0.0256  0.0137  328 328 459 1   0   1   -25.3427    
10.63   25.3734 -11.805 
599 980 0.0038  0.1593  0   100 100 140 1   0   1   10.9298 5.4374  -
10.9241    -5.1998 
742 989 0.0077  0.2201  0   67  67  94  1   0   1   2.3205  0.6632  -
2.32   -0.65 
750 756 0.0002  0.0014  0.0008  243 243 340 1   0   1   20.4513 8.9542  
-20.4503    -9.0262 
718 1173    0.01    0.28    0   0   0   0   1   0   1   30.6626 5.9517  
-30.56  -3.08 






335 1285    0.0002  0.0083  0   0   0   0   1.05    0   1   0   0   0   
0 
746 769 0.0011  0.0073  0.0038  328 409 459 1   0   1   59.7402 17.7859 
-59.6961    -17.8612 
999 998 0.0343  0.0943  0.0017  68  68  95  1   0   1   0   -0.1662 0   
0 
998 1164    0.0438  0.6966  0   0   0   0   1   0   1   0   0   0   0 
1016    1265    0.0008  -0.0024 0   0   0   0   1   0   1   -4.15   
0.21    4.1501  -0.2104 
888 890 0.0403  0.0458  0.0152  107 107 149 1   0   1   14.6411 5.904   
-14.5296    -7.1811 
889 890 0.0286  0.0324  0.0107  107 107 149 1   0   1   4.9687  -1.8814 
-4.9604 0.9111 
236 1036    0.0047  0.0946  0   0   0   0   1   0   1   -0.0616 -
20.1693    0.08    20.54 
320 1261    0.0001  0.001   0   0   0   0   1   0   1   0   0   0   0 
320 1258    0.0001  0.001   0   0   0   0   1   0   1   0   0   0   0 
150 1098    0   0.0633  0   0   0   0   1   0   1   -143.89 -11.2892    
143.89  23.6844 
150 1092    0   0.0528  0   0   0   0   1   0   1   -235.95 -15.1993    
235.95  42.9452 
150 1100    0   0.0633  0   0   0   0   1   0   1   -143.37 -10.6792    
143.37  22.9776 
150 1102    0   0.0633  0   0   0   0   1   0   1   -143.32 -4.1423 
143.32  16.3745 
1097    1231    0.0001  0.0556  0   0   0   0   1   0   1   142.06  
17.1355 -142.0411   -6.6549 
1093    1231    0.0001  0.0556  0   0   0   0   1   0   1   80.36   
21.0837 -80.3537    -17.5768 
28  1231    0.0001  0.001   0   0   0   0   1   0   1   -222.3482   -
23.7651    222.3948    24.2317 
1099    1236    0.0001  0.0556  0   0   0   0   1   0   1   141.91  
16.383  -141.8912   -5.929 
1095    1236    0.0001  0.0556  0   0   0   0   1   0   1   79.9    
19.1791 -79.8938    -15.7421 
29  1236    0.0001  0.001   0   0   0   0   1   0   1   -221.7387   -
21.2082    221.785 21.6711 
1096    1232    0.0001  0.0556  0   0   0   0   1   0   1   141.69  
17.6474 -141.6712   -7.2173 
1094    1232    0.0001  0.0556  0   0   0   0   1   0   1   80.44   
19.9222 -80.4337    -16.429 
29  1232    0.0001  0.001   0   0   0   0   1   0   1   -222.0584   -
23.1812    222.105 23.6463 
1106    1270    0   0.0567  0   0   0   0   1   0   1   46.14   19.4124 
-46.14  -18.0559 
1105    1267    0   0.0566  0   0   0   0   1   0   1   46.27   20.7021 
-46.27  -19.319 
1143    1267    0.0005  0.092   0   0   0   0   1   0   1   28.76   
14.7293 -28.7551    -13.8191 
50  1270    0.0015  0.0061  0   0   0   0   1   0   1   -46.1041    -
17.91  46.14   18.0559 
50  1274    0.0015  0.0061  0   0   0   0   1   0   1   0   0   0   0 
50  1267    0.0015  0.0061  0   0   0   0   1   0   1   -74.927 -





47  50  0.0001  0.0176  0   1200    1200    1680    1   0   1   80.4917 
35.1519 -80.4842    -33.8399 
31  1103    0.0014  0.0768  0   0   0   0   1   0   1   0.1 0.03    -
0.1    -0.03 
31  1104    0.0014  0.0768  0   0   0   0   1   0   1   0.1 0.03    -
0.1    -0.03 
1013    1248    0.0007  -0.0035 0   0   0   0   1   0   1   -41.88  -
4.62   41.8917 4.5616 
903 1249    0.001   -0.001  0   0   0   0   1   0   1   -17.67  -1.17   
17.673  1.167 
1187    1249    0.0028  0.044   0   0   0   0   1   0   1   -3.41   -
1.36   3.4104  1.3656 
267 266 0.0006  0.003   0.0014  260 260 363 1   0   1   -4.64   -1.17   
4.6401  1.0275 
1014    1254    0.0007  -0.0034 0   0   0   0   1   0   1   -34.63  -
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